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CHAPTER  1.  INTRODUCTION 

1.1.  INTRODUCTION  AND  BACKGROUND 

Martin  Marietta  Materials,  Inc.  (Martin  Marietta)  has  submitted  an  application  to  the  Bureau  of 
Land  Management  (BLM)  for  a  100-year  competitive  contract  for  the  sale  of  mineral  materials. 
The  proposed  100-year  materials  sale  contract  would  be  subject  to  BLM  review  and  renewal 
after  each  10-year  period  during  the  life  of  the  contract.  The  proposal  would  permit  Martin 
Marietta  to  expand  operations  from  its  existing  privately-owned  Parkdale  Quarry  onto  adjacent 
BLM-administered  lands  and  provide  access  to  400  million  net  tons  of  aggregate.  The  existing 
Parkdale  Quarry  is  located  in  Fremont  County,  Colorado,  approximately  12  miles  west  of  the 
Town  of  Canon  City,  Colorado  (Figure  1.1-1,  Appendix  A).  It  is  situated  on  the  north  side  of  the 
Arkansas  River  and  United  States  (U.S.)  Highway  50  in  portions  of  Township  18  South,  Range 
72  West,  sections  I,  2,  II,  12,  and  Township  18  South,  Range  71  West,  sections  6  and  7  (6* 
Prime  Meridian).  The  proposed  expansion  area  includes  the  Mineral  Materials  Sale  area  (Sale 
Area),  which  encompasses  approximately  1,458  acres  of  public  land  administered  by  the  BLM 
Royal  Gorge  Field  Office  (RGFO)  (Figure  1.1-2,  Appendix  A).  Proposed  mineral  material 
extraction  within  the  1,45 8 -acre  Sale  Area  would  be  limited  to  approximately  698  acres,  and  the 
remaining  760  acres  would  serve  as  a  perimeter  buffer  for  which  no  surface  disturbance  is 
proposed.  The  BLM  prepared  this  Environmental  Impact  Statement  (EIS)  to  analyze  the  impacts 
associated  with  the  proposed  mine  expansion. 

Under  the  Proposed  Action,  most  of  the  supporting  operations  for  the  mine,  such  as  mineral 
processing,  loadout,  and  transportation,  would  continue  on  Martin  Marietta’s  private  land.  The 
Proposed  Action  includes  the  following  activities  within  the  mine  expansion  area  over  the 
estimated  100-year  life  of  the  quarry: 

•  Construction  of  approximately  1.1  miles  of  access  road; 

•  Excavation  of  mineral  materials  using  safe,  controlled  blasting  methods  and  heavy-duty 
excavation  equipment; 

•  Eoading  of  mineral  materials  onto  haul  trucks  and/or  an  overland  conveyor  system  for 
transport  to  the  processing  facilities  on  the  adjacent  private  land; 

•  Reclamation  of  disturbed  areas  in  accordance  with  Martin  Marietta’s  reclamation  plan. 

Over  95  percent  of  the  mineral  materials  to  be  processed  at  the  quarry  would  continue  to  be 
transported  by  the  existing  Rock  &  Rail  or  Union  Pacific  railroads  for  delivery  to  customers  and 
markets  in  southeastern  Colorado  and  southwestern  Kansas.  Eess  than  5  percent  of  the  mineral 
materials  processed  would  be  transported  by  truck  to  local  markets  within  50  miles  of  the  quarry. 
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1.2.  BLM  PURPOSE  AND  NEED 

The  purpose  of  this  action  is  to  respond  to  a  request  by  Martin  Marietta  to  obtain  a  renewable 
competitive  contract  for  the  sale  of  mineral  materials  located  immediately  adjacent  to  the 
existing  Parkdale  Quarry  in  Fremont  County,  Colorado. 

The  need  is  based  on  the  BLM’s  multiple-use  mission,  set  forth  in  the  Federal  Land  Policy  and 
Management  Act  of  1976  (FLPMA),  which  mandates  that  the  public  land  resources  be  managed 
for  a  variety  of  uses,  including  mining.  Per  30  U.S.  Code  (U.S.C.)  1602,  the  project  would, 

“assist  in  the  pursuit  of  measures  that  would  assure  the  availability  of  materials  critical  to 
commerce,  the  economy,  and  national  security”  and  “facilitate  availability  and  development  of 
domestic  resources  to  meet  critical  materials  needs.” 

1.3.  DECISION  TO  BE  MADE 

The  BLM  will  decide  whether  to  approve  the  application  and  issue  a  renewable  competitive 
contract  for  the  sale  of  mineral  materials  in  the  mine  expansion  area,  using  the  analysis  contained 
in  this  EIS.  Completion  of  this  EIS  does  not  constitute  the  final  approval  for  the  Proposed 
Action. 

1.4.  RELATIONSHIP  TO  BLM  AND  NON-BLM  POLICIES, 
PLANS,  AND  PROGRAMS 

1.4.1.  National  and  BLM  Policies 

This  EIS  is  consistent  with  the  National  Environmental  Policy  Act  (NEPA)  of  1969,  as  amended, 
and  Council  on  Environmental  Quality  (CEQ)  Regulations  for  Implementing  the  Procedural 
Provisions  of  NEPA.  These  are  outlined  in  40  Code  of  Eederal  Regulations  (CER)  Parts  1500- 
1508  and  Department  of  Interior  NEPA  regulations  at  43  CER  46.  Proposed  Mineral  Materials 
Sales  located  on  BEM-administered  lands  are  regulated  under  43  CER  Parts  3600-3604. 

1.4.2.  Land  Use  Plan  Conformance 

The  proposed  Mineral  Materials  Sale  Area  spans  both  the  Arkansas  River  and  Waugh  Mountain/ 
Tallahassee  subregions  of  the  Royal  Gorge  Resource  Area  Resource  Management  Plan  (RMP). 
The  Proposed  Action  is  subject  to  and  has  been  reviewed  for  conformance  with  the  following 
plan  (43  CER  1610.5,  BEM  1617.3): 

Name  of  Plan:  Royal  Gorge  Resource  Management  Plan,  Arkansas  River  Sub-region 
Date  Approved:  05/13/1996 

Decision  Numbers:  1-40,  1-41,  1-42,  1-43,  1-66,  1-67 
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Decision  Language: 

1-40:  “Areas  will  be  .  .  .  available  for  mineral  materials  development:  administered 
under  existing  regulations;  limited  by  closure  if  necessary;  special  mitigation  will  be 
developed  to  protect  values  on  a  case-by-case  basis.” 

1-41:  “Areas  will  be  .  .  .  available  for  mineral  materials  development  under  standard 
mineral  operating  practices.” 

1-42:  “Areas  will  be  .  .  .  available  for  mineral  materials  development  under  a  seasonal 
limitation  through  claimant/operator  notification  to  protect:  big  game  critical  winter 
habitat;  wild  turkey  winter  habitat;  raptor  nesting/fledgling  habitat;  Mexican  spotted 
owl  habitat;  bald  eagle  winter  roosting  habitat;  peregrine  falcon  habitat;  ferruginous 
hawk  nesting/fledgling  habitat.” 

1-67:  “These  designated  Areas  of  Critical  Environmental  Concern  (ACECs)  will 
receive  special  management  as  follows: .  .  .  mineral  materials  development  will  not 
occur.” 

Name  of  Plan:  Royal  Gorge  Resource  Management  Plan,  Waugh  Mountain/Tallahassee 
Creek  Subregion 

Date  Approved:  05/13/1996 

Decision  Numbers:  6-14,  6-20,  6-30,  6-35,  6-36,  6-37,  6-38,  6-65, 

Decision  Eanguage: 

6-14:  “Conflicts  between  wildlife  habitat  and  other  uses  e.g.,  grazing,  mineral 
development,  etc.,  will  be  resolved  in  favor  of  achieving  vegetation  management 
goals.” 

6-20:  “Mineral  operations  will  be  available  with  timing  limitations  for: 

•  big  game  critical  winter  habitat; 

•  raptor  nesting  and  fledging  habitat; 

•  wild  turkey  winter  habitat.” 

6-35:  “Areas  will  be  open  to  mineral  entry  and  available  for  mineral  materials 
development: 

•  administered  under  existing  regulations; 

•  limited  by  closure  if  necessary; 

•  special  mitigation  will  be  developed  to  protect  values  on  a  case-by-case  basis.” 

6-36:  “Areas  will  be  open  to  mineral  entry  and  available  for  mineral  materials 
development  under  standard  mineral  operating  practices.” 


Parkdale  Quarry  Expansion  Project 
Draft  Environmental  Impact  Statement 


1-5 


Introduction 


Chapter  1 


6-37:  “Areas  will  be  open  to  mineral  entry  under  timing  limitations  and  available  for 
mineral  materials  development  under  a  seasonal  limitation  through  claimant/operator 
notification  to  protect: 

•  big  game  critical  winter  habitat; 

•  wild  turkey  winter  habitat; 

•  Mexican  spotted  owl  habitat; 

•  ferruginous  hawk  &  raptor  nesting/fledging  habitat.” 

6-38:  “Areas  will  be  closed  to  mineral  entry  and  mineral  materials  development 
to  protect: 

•  big  game  birthing  habitat; 

•  fishery  habitat; 

•  perennial  riparian  areas; 

•  portion  of  one  ACEC.” 

6-65:  “Visual  Resource  Management  class  criteria  will  be  used  as  a  guide  for  other 
resource  management  actions.” 

1.4.3.  State  and  Local  Land  Use  Plans  and  Policies 

The  Colorado  Land  Reclamation  Act  for  the  Extraction  of  Construction  Materials  (Colorado 
Revised  Statutes  [CRS]  Title  34  Article  32.5-101  through  125)  regulates  the  operations  of  all 
existing  and  new  mining  operations  that  extract  construction  materials,  and  the  act  recognizes 
that  the  extraction  of  construction  materials  and  the  reclamation  of  land  affected  by  such 
extraction  are  necessary  and  proper  (34-32.5-102).  The  Colorado  Division  of  Reclamation, 
Mining  and  Safety  (CDRMS)  is  tasked  with  carrying  out  these  requirements.  In  the  event  the 
proposed  material  Sale  Area  or  an  actionable  alternative  on  BLM-administered  land  is  approved, 
CDRMS  requirements  would  be  implemented  in  conjunction  with  BLM  requirements.  The 
currently  active  Parkdale  Quarry  on  private  lands  operates  under  CDRMS  Permit  #  M 1997054. 

The  Eremont  County  Master  Plan,  originally  developed  in  2002  and  revised  in  2015,  encourages 
responsible  mining  operations  that  result  in  the  least  impacts  possible  (Eremont  County  2015). 
The  Proposed  Action  is  consistent  with  the  goals,  objectives,  and  strategies  related  to  mining  and 
land  use  policy  of  the  2015  Eremont  County  Master  Plan. 

1.5.  PERMITS  AND  APPROVALS 

In  addition  to  the  EIS,  implementing  the  BLM  selected  alternative  would  require  authorizing 
actions  from  other  federal,  state,  and  local  agencies  with  jurisdiction  over  certain  aspects  of  the 
proposed  project.  Table  1.1  lists  the  major  authorizations  already  in  place  that  will  need  to  be 
amended  or  new  authorizations  that  will  be  required.  Martin  Marietta  is  responsible  for 
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amending  existing  permits  and  applying  for  and  acquiring  additional  permits  and  approvals,  as 
needed. 

Table  1.1.  Major  Permits  and  Approvals 


Permit/Approval 

Granting  Agency 

Enforce  the  Federal  Mine  Safety  and  Health  Act  of  1977 

Mine  Safety  and  Health  Administration  (MSHA) 

Regular  112  Operation  Reclamation  Permit 

Colorado  Division  of  Reclamation,  Mining  and  Safety 
(CDRMS) 

Air  Quality  Construction  Permits 

Colorado  Department  of  Public  Health  and  Environment 
(CDPHE),  Air  Pollution  Control  Division 

Sand  &  Gravel  Mining  Wastewater  & 

Storm  Water  Combined  Permit 

CDPHE,  Water  Quality  Control  Division 

Conditional  Use  Permit 

Fremont  County 

Construction  Applications/Building  Permits 

Fremont  County 

Spill  Prevention,  Control,  and  Countermeasures  Plan 

U.S.  Environmental  Protection  Agency  (EPA) 

General  Permit  for  Sand  and  Gravel  Mining  and 

Processing 

Colorado  Discharge  Permit  System 

1.6.  PUBLIC  INVOLVEMENT 

The  BLM  published  a  Notice  of  Intent  (NOI)  to  prepare  this  EIS  in  the  Federal  Register  on 
July  31,  2019.  The  NOI  initiated  a  30-day  formal  scoping  period  during  which  the  BLM  solicited 
input  from  the  public  on  the  issues  and  impacts  to  be  addressed  in  this  EIS.  A  public  meeting 
was  held  at  Abbey  Events  Center  in  Canon  City  on  August  15,  2019.  Substantive  public 
comments,  which  are  summarized  in  the  Parkdale  Quarry  Expansion  EIS  Einal  Scoping  Report, 
were  considered  in  the  preparation  of  this  document. 

1.7.  KEY  ISSUES 

Key  issues  identified  for  detailed  analysis  in  the  EIS  through  the  internal  and  external  scoping 
processes  are: 

Air  Quality 

•  What  types  and  amounts  of  criteria  air  pollutants  would  be  emitted  as  a  result  of  the 
proposed  Parkdale  Quarry  expansion,  and  what  are  the  potential  effects  to  ambient  air 
quality  in  the  region? 

•  What  types  and  amounts  of  hazardous  air  pollutants  would  be  released  as  a  result  of  the 
proposed  Parkdale  Quarry  expansion,  and  what  are  the  potential  health  and 
environmental  effects? 
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•  What  types  and  amounts  of  greenhouse  gases  that  would  contribute  to  global  climate 
change  would  be  emitted  as  a  result  of  the  proposed  Parkdale  Quarry  expansion? 

Lands  with  Wilderness  Characteristics 

•  How  would  the  proposed  Parkdale  Quarry  expansion  affect  the  currently  inventoried  area 
identified  as  having  wilderness  characteristics? 

Social  and  Economic  Conditions 

•  How  would  the  proposed  Parkdale  Quarry  expansion  affect  social  and  economic 
conditions  in  Fremont  County? 

Water  Quality  and  Quantity  (Surface  and  Ground  Water) 

•  What  are  the  water  sources  and  water  requirements  for  the  Parkdale  Quarry  expansion? 

•  Is  dewatering  anticipated  to  be  required  in  any  of  the  pits? 

•  How  would  the  Parkdale  Quarry  expansion  affect  water  quality,  quantity,  and  water  rights? 

•  How  would  surface  water  and  groundwater  be  monitored  for  the  proposed  mine  expansion? 

Wildlife  (Terrestrial) 

•  How  would  the  Parkdale  Quarry  expansion  affect  the  availability  and  quality  of  habitat 
for  bighorn  sheep  and  other  terrestrial  wildlife  species? 

Wildlife  (Migratory  Birds) 

•  How  would  the  Parkdale  Quarry  expansion  affect  the  availability  and  quality  of  habitat 
for  migratory  birds? 

Wildlife  (Special  Status  Species) 

•  How  would  the  Parkdale  Quarry  expansion  affect  the  availability  and  quality  of  habitat 
for  federal,  state,  and  BLM  RGFO  designated  special  status  wildlife  and  plant  species? 


Visual 

•  How  would  expansion  of  the  Parkdale  Quarry  affect  the  area’s  scenic  integrity  and  visual 
resources  as  seen  from  key  observation  points? 

Impacts  the  BLM  determined  to  be  negligible  or  that  would  be  subject  to  design  features  of  the 
alternatives  were  not  brought  forward  for  detailed  analysis.  Section  3.1,  Introduction,  of  this  EIS 
presents  information  reviewed  by  the  BLM  during  consideration  of  issues  to  be  brought  forward 
for  detailed  analysis. 
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CHAPTER  2.  DESCRIPTION  OF  ALTERNATIVES, 

INCLUDING  THE  PROPOSED  ACTION 

2.1.  INTRODUCTION 

This  chapter  summarizes  the  alternatives  considered  for  this  project,  as  well  as  alternatives 
considered  but  dismissed  from  detailed  analysis.  Alternative  A,  the  Proposed  Action,  is 
considered  under  the  Competitive  Mineral  Materials  Sale  (COC-0781 19)  at  Parkdale  as 
described  in  the  Mining  and  Reclamation  Plan  (Mine  Plan)  for  the  Parkdale  Quarry  expansion 
submitted  to  the  BLM  in  June  2016  (Martin  Marietta  2016).  Appendix  D  of  this  EIS  contains  the 
complete  Mine  Plan.  All  alternatives  presented  in  this  chapter,  were  developed  based  on  internal 
and  external  scoping  input  and  supporting  technical  information  provided  by  Martin  Marietta  and 
reviewed  by  the  BLM.  This  chapter  also  includes  a  summary  of  alternatives  that  were  considered 
but  not  carried  forward  for  detailed  analysis. 

2.2.  EXISTING  PARKDALE  QUARRY  OPERATIONS 

The  existing  Parkdale  Quarry  is  located  on  approximately  513  acres  of  private  land  owned  by 
Martin  Marietta  (Figure  2.2-1,  Appendix  C).  The  existing  Parkdale  Quarry  has  been  in  operation 
at  this  location  since  1997  under  various  ownership  entities.  The  quarry  was  obtained  by  Martin 
Marietta  in  November  2015  from  Front  Range  Aggregates,  LLC.  The  quarry  operates  under 
CDRMS  Regular  1 12  Reclamation  and  Operation  Permit  #M1997054  and  a  Conditional  Use 
Permit  (CUP)  #07-003  from  Fremont  County.  Current  authorizations  allow  for  mining  and 
processing  during  daylight  periods  only  and  allow  for  24-hour  loading  of  material  for  transport 
by  rail  cars  and  trucks.  The  quarry  is  also  permitted  by  the  CDRMS  to  operate  under  Regular  1 12 
Reclamation  and  Operation  Permit  #M1997054.  The  existing  Parkdale  Quarry  directly  employs 
approximately  45  full-time  employees,  in  addition  to  various  other  sub-contractors  and  suppliers 
that  support  quarry  operations.  The  current  Parkdale  Quarry  Mine  has  approximately  37  million 
to  47  million  tons  of  salable  permitted  reserves  in  the  granite  deposit  on  Martin  Marietta’s 
property.  Martin  Marietta  is  currently  permitted  by  Fremont  County  to  conduct  mining  on 
172.5  acres  of  its  privately  held  lands  at  the  Parkdale  Quarry  and  is  permitted  by  CDRMS  to 
produce  up  to  two  million  short  tons  per  year  from  the  site  (one  short  ton  equals  2,000  pounds). 

The  quarry  consists  of  two  types  of  deposits  located  to  the  north  of  the  Arkansas  River:  an 
alluvial  deposit  south  of  Tallahassee  Creek  and  a  granite  deposit  northeast  of  the  creek  within  the 
private  land  (Figure  2.2-1,  Appendix  C).  The  alluvial  reserves  originally  occupied  approximately 
100  acres  and  consisted  of  materials  derived  from  granitic,  gneissic,  and  amphibolite  source 
rocks.  Blasting  is  not  required  for  mining  the  alluvial  reserves.  The  alluvial  deposit  is  excavated 
using  a  track  hoe  and  placed  in  haul  trucks  for  transport  to  the  materials  processing  plant.  The 
material  is  fed  by  conveyors  to  a  jaw  crusher,  followed  by  a  cone  crusher,  and  then  screened  to 
achieve  the  desired  size  fractions:  %  inch,  Vi  inch,  and  ^/s  inch  crushed  stone;  sand;  and  crushed 
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fines  material.  Another  product  is  coarse  concrete  aggregate.  A  portion  of  the  material  is  fed 
through  a  wash  plant  to  remove  fine  material  and  dust.  The  alluvial  deposit  has  been 
substantially  depleted  as  of  2019. 

The  granite  deposit  is  an  approximate  65-acre  permitted  hard  rock  mining  deposit  located 
northeast  and  across  Tallahassee  Creek  from  the  alluvial  deposit.  Mineral  material  recovery  at 
the  existing  granite  quarry  uses  a  hillside  excavation  technique  with  benches  of  30  to  40  feet  in 
height  depending  on  site  characteristics.  Topsoil  at  the  site  is  stripped  prior  to  excavation  and  is 
stored  in  growth  media  stockpiles  (GMS)  at  various  locations  across  the  existing  quarry  for  use 
in  post-mining  reclamation  activities.  Once  topsoil  is  removed  and  the  underlying  rock  material 
is  exposed,  the  rock  formations  are  fractured  using  explosives.  All  in-ground  blasting  work  on 
the  existing  site  is  conducted  by  a  licensed  blaster  and  no  explosive  materials  are  currently  stored 
onsite. 

Once  rock  formations  have  been  fractured,  an  excavator  is  used  to  load  the  material  onto  haul 
trucks  for  transport  to  the  onsite  processing  facility.  The  processing  of  materials  for  the  granite 
quarry  is  similar  to  the  processing  for  the  alluvial  quarry.  The  processing  facility  consists  of  a 
series  of  mechanical  rock  crushers  that  pulverize  the  rock  material  into  specific  grain  sizes  used 
in  road  building  and  other  construction  industries.  Once  the  rock  material  is  processed,  it  is 
transported  to  local  markets  via  either  the  existing  railroad  system  or  by  truck.  Approximately 
95  percent  of  all  material  produced  from  the  existing  quarry  is  shipped  via  rail  (Resource 
Economics  2019).  Currently,  the  Parkdale  Quarry’s  operations  result  in  three  to  five  trains  per 
week  with  approximately  48  cars  per  train  as  well  as  approximately  28  trips  per  day  of  12-ton 
haul  trucks.  Aggregate  produced  is  shipped  for  concrete  and  asphalt  products. 

Existing  ancillary  and  operations  support  facilities  located  on  the  Martin  Marietta  owned  private 
parcel  include  the  quarry  administration  offices,  employee  facilities,  equipment  repair  and 
maintenance  shops,  the  railroad  loadout  facility,  six  water  retention  ponds,  storage  buildings,  and 
a  scale  house.  Electrical  power  is  provided  to  the  site  via  overhead  distribution  lines  through  the 
existing  grid  operated  by  Black  Hills  Energy  Corporation  or  by  mobile  diesel  electric  generators. 

Martin  Marietta  implements  on-site  water  conservation  measures  to  reduce  water  consumption 
during  operations  and  a  substantial  portion  of  the  current  annual  water  use  rate  includes  recycled 
water.  Martin  Marietta  has  existing  water  rights  or  supply  agreements  for  augmentation  water  to 
obtain  water  for  aggregate  processing  from  tributary  groundwater  that  collects  in  the  alluvial  pit 
and  augmented  as  needed  from  Tallahassee  Creek.  Stormwater  and  excess  groundwater  are 
captured  in  settling  ponds  on  site  and  are  not  discharged  to  Tallahassee  Creek  until  water  quality 
meets  National  Pollutant  Discharge  Elimination  System  (NPDES)  permit  limits.  No  chemicals 
are  used  in  aggregate  processing. 

Reclamation  of  the  site  will  be  completed  according  to  the  existing  Reclamation  Plan  and  as 
required  by  the  Parkdale  Quarry  Regular  Operation  112  and  Reclamation  Permit  #M-97-054 
approved  by  the  State  of  Colorado  Division  of  Reclamation,  Mining  and  Safety.  Reclamation  of 
the  currently  authorized  facilities  is  guaranteed  by  Martin  Marietta’s  existing  reclamation  bond. 
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2.3.  ALTERNATIVE  A  (PROPOSED  ACTION) 

The  following  sections  summarize  key  components  of  Alternative  A,  which  are  detailed  in 
Appendix  D,  Mining  and  Reclamation  Plan. 

2.3.1.  Surface  Ownership  and  Land  Disturbance 

The  Sale  Area  includes  approximately  1,458  acres  of  public  land  managed  by  the  BLM  RGFO 
(Figure  1.1-2,  Appendix  C).  Martin  Marietta  estimates  that  approximately  400  million  tons  of 
aggregate  material  would  be  recoverable  from  the  proposed  Sale  Area.  Under  Alternative  A, 
mining  and  extraction  of  rock  materials  is  anticipated  to  disturb  approximately  698  acres  of  the 
project  area.  The  remaining  760  acres  of  the  project  area  would  remain  undisturbed  serving  as  a 
perimeter  buffer  zone  to  minimize  impacts  to  resources  adjacent  to  the  project  area  (Figure  2.2-2, 
Appendix  C).  Only  areas  under  active  mining  would  be  fenced. 

2.3.2.  Mining 

Mining  activity  would  progress  under  five  phases  over  the  approximate  100-year  life-of-mine 
and  would  progress  generally  from  the  northwest  edge  of  the  Sale  Area  to  the  southeast  edge. 

The  mine  plan  area  is  expected  to  be  fully  operational  in  2024,  the  first  year  of  operation,  under 
the  Alternative  A.  Expansion  of  mining  activity  at  the  site  would  provide  long-term  viability  for 
the  quarry,  extending  its  useful  life  from  the  current  forecast  of  15  to  30  years  under 
Alternative  B,  the  No  Action  Alternative  (depending  on  production)  (Martin  Marietta  2019d)  to 
over  100  years  into  the  future. 

The  five  individual  phases  are  referred  to  as  the  West  Pit,  West  Central  Pit,  Central  Pit,  East 
Central  Pit,  and  the  East  Pit  as  shown  in  Eigure  2.2-1  (Appendix  C).  The  West  Pit  mine  area  is 
anticipated  to  be  fully  operational  in  2024.  The  total  anticipated  acreages  of  surface  disturbance 
and  mining  periods  for  each  of  the  five  phases  are  presented  in  Table  2.1. 

Surface  disturbance  from  mining  would  be  concurrently  reclaimed  in  areas  where  mining  and 
other  activities  are  complete.  During  mining  operations  throughout  the  five  proposed  phases, 
surface  disturbance  would  be  limited  to  the  area  of  active  material  extraction  at  any  one  time  and 
areas  undergoing  concurrent  reclamation.  Due  to  the  proposed  phased  approach  to  mining  and 
implementation  of  concurrent  reclamation,  actual  existing  disturbance  acreages  at  any  one  point 
in  time  are  anticipated  to  be  limited  relative  to  the  total  acres  of  proposed  disturbance.  Although 
specific  acreages  of  annual  disturbance  cannot  be  estimated  due  to  shifts  in  production,  Martin 
Marietta  anticipates  that  active  surface  disturbance  at  any  one  point  would  be  limited  to 
100  acres  or  less. 

Under  Alternative  A,  previously  authorized  mining  of  the  granitic  deposit  located  on  Martin 
Marietta’s  private  lands  would  cease  upon  BEM  approval  and  any  current  disturbance  would  be 
reclaimed.  However,  Martin  Marietta  anticipates  possibly  mining  some  of  these  private  reserves 
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later  in  the  100-year  life-of-mine.  Under  Alternative  A,  Martin  Marietta  would  move  the 
currently  permitted  southern  mining  boundary  on  private  lands  further  to  the  north  and  away 
from  the  Arkansas  River.  This  anticipated  change  in  mining  boundary  would  be  included  in  an 
amendment  to  Martin  Marietta’s  Fremont  County  CUP  and  CDRMS  Mine  and  Reclamation 
Permit. 

Alternative  A  includes  a  100-year  expected  life-of-mine  period  if  annual  production  rates  were 
increased  to  approximately  2,000,000  to  4,000,000  short  tons  of  rock  material  from  the  current 
production  rate  maximum  of  2,000,000  short  tons  annually.  Therefore,  mining  would  proceed  at 
1 ,000,000  to  2,000,000  short  tons  per  year  during  Phase  1  and  would  increase  from  2,000,000  to 
4,000,000  short  tons  per  year  during  phases  2  to  5. 


Table  2.1.  Estimated  Surface  Disturbance  and  Active  Mining  Periods  for 
Alternative  A  Phases 


Phase  Number 

Phase  Name 

Surface  Disturbance  (acres) 

Mining  Period^  (years) 

1 

West  Pit 

81 

15-20 

2 

West  -  Central  Pit 

166 

20-40 

3 

Central  Pit 

228 

25-50 

4 

East  -  Central  Pit 

110 

15-30 

5 

East  Pit 

113 

15-25 

Total 

698 

- 

Source:  Martin  Marietta  2016 

'  Based  on  current  and  future  anticipated  production  rates 


2.3.3.  Materials  Processing 

Materials  processing  would  continue  as  described  in  Section  2.2,  Existing  Parkdale  Quarry 
Operations,  and  currently  authorized  at  Martin  Marietta’s  privately-owned  processing  area.  The 
quarry  would  continue  to  produce  aggregate  commodities  currently  provided,  but  expand  to  also 
provide  railroad  ballast.  Under  Alternative  A,  Martin  Marietta  would  invest  an  additional  $25  to 
$30  million  dollars  from  2020  through  2023  to  upgrade  processing  equipment  that  would  allow 
for  increased  aggregate  production  including  the  production  of  railroad  ballast. 

2.3.4.  Haul  and  Access  Roads 

Approximately  1 . 1  miles  of  new  haul  road  designed  to  be  consistent  with  BUM  and  industry 
standards  would  be  constructed  on  BLM-administered  lands  along  the  southwestern  border  of  the 
Sale  Area  leading  from  the  proposed  pit  areas  to  the  existing  materials  processing  area 
(Figure  2.2-2,  Appendix  C).  The  haul  road  would  include  a  running  width  of  60  feet  to  allow 
vehicles  to  safely  pass. 
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2.3.5.  Ancillary  and  Support  Facilities 

Ancillary  and  support  facilities  would  remain  the  same  as  described  in  Section  2.2,  Existing 
Parkdale  Quarry  Operations,  and  currently  authorized  at  Martin  Marietta’s  privately-owned 
processing  area. 

2.3.5. 1.  Site  Security,  Signs,  and  Fencing 

To  preclude  public  access  for  safety,  active  mining  areas  would  be  signed  and/or  fenced 
according  to  any  requirements  under  the  current  Parkdale  Quarry  CDRMS  operating  permit,  the 
current  Fremont  County  CUP  and  BUM  requirements  based  upon  future  site  conditions.  Areas 
where  mining  has  yet  to  occur  or  where  mining  and  reclamation  activities  are  complete  would 
not  be  fenced.  Public  access  locations  to  the  proposed  Sale  Area  and  adjacent  BLM-administered 
lands  would  also  be  signed  to  alert  the  public  of  mining  operations  and  quarry  related  traffic.  The 
BUM  would  monitor  public  access  and  safety  management  throughout  the  life  of  the  quarry  and 
may  require  the  implementation  of  other  safety  measures  including  increased  signage,  fencing, 
and  site  security  personnel  or  equipment. 

2.3.5.2.  Rail  Transport  of  Aggregate  Materials 

Under  Alternative  A,  Martin  Marietta  estimates  that  rail  transport  of  aggregate  material  would 
increase  proportionally  with  overall  production  rates.  In  2024,  Martin  Marietta  estimates  that 
production  of  1,807,000  tons  of  aggregate  material  would  require  the  addition  of  one  to  three 
trains  per  week  to  meet  market  demand.  In  addition,  the  length  of  loaded  trains  would  be 
increased  from  48  cars  per  train  to  approximately  90  cars  per  train. 

2.3.6.  Growth  Media  Stockpiles  (GMS) 

Topsoil  and  growth  media  management  under  Alternative  A  would  remain  consistent  with  the 
requirements  under  the  current  Parkdale  Quarry  CDRMS  operating  permit  and  Fremont  County 
CUP.  Topsoil  would  be  stripped  from  mining  areas  prior  to  blasting  and  rock  excavation  and 
placed  in  various  locations  as  GMS  for  use  during  reclamation.  GMS  that  is  not  anticipated  to  be 
used  within  six  months  of  excavation  would  be  seeded  to  establish  a  vegetative  cover  for 
stabilization  and  protection  from  erosion. 

2.3.7.  Closure  and  Reclamation  Plan 

Appendix  D  contains  the  complete  mine  closure  and  reclamation  plan  for  the  Sale  Area.  The  goal 
for  final  reclamation  of  the  mining  area  would  be  to  create  a  topographic  and  ecological  setting 
that  is  similar  to  that  of  the  lands  located  south  of  the  existing  Parkdale  Quarry  and  the  Arkansas 
River.  These  lands  are  characterized  by  grassland  vegetation  communities  in  the  flat  valley 
bottom  and  pinyon-juniper  communities  along  the  rugged  hillsides  surrounding  the  valley. 
Concurrent  reclamation  of  mine  areas  for  which  mining  has  been  completed  would  be 
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implemented,  resulting  in  a  diversity  of  vegetation  communities  over  the  proposed  100-year 
mine  life.  Reclamation  would  be  conducted  in  accordance  with  the  Mine  and  Reclamation  Plan 
on  file  with  the  BLM  (Appendix  D),  requirements  of  existing  CDRMS  and  Fremont  County 
permits,  identified  design  features,  and  BLM  materials  sale  contract  requirements.  Exhibit  A 
presents  an  infographic  depiction  of  current  mining  and  reclamation  at  the  existing  Parkdale 
Quarry.  The  areas  noted  in  Exhibit  A  as  reclaimed,  seeded,  unseeded,  or  where  grading  is  in 
progress  were  generally  mined  in  the  24-month  period  prior  to  the  initiation  of  reclamation 
grading  and  seeding.  Martin  Marietta  anticipates  reclaimed  areas  within  the  Sale  Area  would  be 
similar  to  those  areas  identified  in  Exhibit  A  as  having  completed  reclamation. 

Exhibit  A.  Mining  and  Reclamation  at  the  Parkdale  Quarry^ 
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Parkdale  Quarry  Mining  and  Reclamation 
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Source:  Martin  Marietta  2019a. 

'Areas  in  various  stages  of  reclamation:  Reclaimed  2017  was  mined  in  2016-2017;  Seeded  2018  was  mined  in  2017-2018; 
Seeded  2019  was  mined  in  2018-2019;  Unseeded  2019  was  mined  in  2019;  2019  Grading  in  Progress  was  mined  in  2019. 


Although  the  current  proposed  Mine  Plan  does  not  include  any  above  ground  structures,  final 
closure  and  reclamation  of  disturbance  within  the  Sale  Area  would  include  the  removal  of  any 
above  ground  structures  and  facilities  on  BEM-managed  lands.  All  quarry  haul  and  access  roads 
and  associated  culverts  would  be  removed  and  reclaimed  once  mining  is  complete  and  the  roads 
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are  determined  to  no  longer  be  necessary  to  support  reclamation  activity  and  any  post¬ 
reclamation  monitoring  requirements. 

Once  mining  is  completed,  the  resulting  topography  of  the  Mine  Plan  area  would  generally  slope 
to  the  south  and  southwest,  and  drainage  channels  would  be  constructed  with  similar  depth, 
sinuosity,  and  cross-sections  to  natural  drainages  found  to  the  south  of  the  existing  operation. 
Mining  benches  would  be  backfilled  and  reclaimed  once  mining  is  completed  using  a  bulldozer 
to  place  and  compact  fill  material  to  grade.  Reclaimed  benches  would  be  approximately  35-feet 
in  height,  30-feet  in  width,  and  face-angles  would  be  constructed  at  approximately  80  degrees, 
resulting  in  a  1:1  (horizontal  to  vertical)  reclamation  slope  intended  to  blend  with  natural 
topography  as  shown  in  Figure  4  of  the  Parkdale  Mine  and  Reclamation  Plan  (Appendix  D). 
Figure  4  of  the  Mine  and  Reclamation  Plan  depicts  a  single  reclamation  bench  for  simplicity. 
When  final  reclamation  is  completed  at  the  end  of  the  life-of-mine,  the  topography  of  the 
reclaimed  areas  would  include  a  series  of  reclamation  benches  from  the  bottom  of  the  slope  to 
the  upper  edge  of  the  area  of  previous  disturbance.  Some  reclamation  benches  may  include 
steeper  slopes  and  areas  of  bare  exposed  rock,  intended  to  provide  habitat  for  Rocky  Mountain 
bighorn  sheep  (Ovis  canadensis).  These  areas  would  be  designed  in  coordination  with  the 
Colorado  Department  of  Parks  and  Wildlife  (CPW)  and  would  be  consistent  with  slope  stability 
designs  for  the  entire  Sale  Area. 

Once  reclamation  benches  are  constructed,  topsoil  placement  would  occur  with  soil  depths 
ranging  from  six  to  twelve  inches,  with  the  overall  goal  of  an  average  soil  depth  of  nine  inches. 
Existing  topsoil  depths  at  the  Parkdale  Quarry  and  the  proposed  Sale  Area  range  from  six  to  60 
inches  across  various  locations  (Agile  Stone  1997,  NRCS  2020).  Field  investigation  of 
salvageable  topsoil  volumes  for  stockpiling  during  operations  and  placement  as  cover  during 
final  reclamation  are  incomplete.  Under  Alternative  A,  the  BLM  would  require  Martin  Marietta 
to  complete  an  assessment  of  salvageable  topsoil  material  across  the  five  proposed  mine  phases 
and  determine  the  potential  need  to  identify  additional  soil  amendment  material  to  ensure 
adequate  topsoil  cover  material  (see  Design  Feature  REC-003  in  Table  2.2  below).  Previous  and 
ongoing  reclamation  activity  at  the  Parkdale  Quarry  has  been  completed  successfully  by  Martin 
Marietta  through  the  use  of  existing  topsoil  resources  for  reclamation  purposes. 

Pinal  grading  of  replaced  topsoil  would  be  conducted  to  minimize  erosion  potential  and  to 
maximize  soil  stability.  Once  topsoil  placement  is  complete,  soil  samples  would  be  collected  and 
analyzed  by  a  contract  laboratory  to  identify  any  necessary  fertilizer  or  amendment  applications 
to  support  successful  revegetation  of  the  disturbed  sites.  Pertilizers,  if  necessary,  would  be 
applied  using  a  broadcast  method  that  ensures  equal  application  rates  across  the  site.  Pollowing 
application  of  fertilizers,  reseeding  would  occur  using  broadcast  methods  and  reclamation  seed 
mixes  approved  by  the  BEM.  Section  6.4  of  the  proposed  Mine  Plan  (Appendix  D)  presents  the 
species  and  application  rates  for  reseeding  of  interim  GMS  stockpiles  and  the  final  reclamation 
seed  mix  to  be  applied  to  disturbed  mine  and  haul  road  areas. 
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Completion  of  final  reclamation  of  disturbance  on  BLM-administered  lands  is  anticipated  to 
require  between  five  and  fifteen  years  at  each  mining  area  across  the  five  proposed  phases 
depending  on  the  location  and  desired  post-reclamation  vegetation  communities  at  each  site. 
Monitoring  of  reclamation  success  would  be  conducted  according  to  requirements  set  forth  by 
the  BLM  and  CDRMS. 

2.3.8.  Schedule  and  Workforce 

Alternative  A  includes  a  100-year  expected  life-of-mine  period  if  annual  production  rates  were 
increased  to  approximately  2  to  4  million  short  tons  of  rock  material.  Mining  activity  would 
commence  upon  BLM  and  other  required  approvals.  Daily  operations  under  Alternative  A  would 
be  similar  to  current  operations  with  mining  and  processing  limited  to  daylight  periods  only  and 
24-hour  loading  of  material  for  transport  by  rail  cars  and  trucks.  Phase  1  would  include  two 
10-hour  shifts  (one  material  production  shift  and  one  equipment  maintenance  shift)  and  Phases 
2-5  would  include  three  overlapping  10-hour  shifts  (two  material  production  shifts  and  one 
equipment  maintenance  shift). 

2.3.9.  Applicant  and  BLM  Proposed  Design  Features 

During  construction  and  operation  of  Alternative  A,  Martin  Marietta  would  implement  proposed 
design  features  by  BLM,  as  well  as  applicant-proposed  design  features  to  avoid,  reduce,  and 
mitigate  potential  impacts  to  air,  land,  water,  wildlife,  and  other  resources.  These  design  features 
and  measures  are  summarized  in  Table  2.2. 
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Table  2.2.  Applicant  and  BLM  Proposed  Design  Features  for  Alternative  A 


Measure 

Number 

Resource 

Potentially 

Affected 

Voluntary 

Design 

Feature® 

(Yes/No) 

Required  by 
BLM 
(Yes/No) 

Required  by 
Existing 
Permit® 
(Yes/No) 

Applicant  and  BLM  Proposed  Design  Features 

VIS-01' 

Visual 

Yes 

No 

No 

Viewshed  impacts  will  be  minimized  by  using  a  technique  called  “mine  from  behind” 
wherein  the  existing  topography  acts  as  a  view  screen,  and  where  mining  of  visible 
elevated  areas  is  conducted  from  the  side  away  from  the  viewpoint. 

REC-01' 

All 

Yes 

No 

No 

Reclamation  activities  will  begin  in  a  particular  part  of  a  pit  area  when  mining  is 
complete  in  that  part  of  the  pit  area,  and  there  is  no  longer  a  need  to  access  it.  Thus, 
reclamation  will  be  occurring  concurrently  with  mining,  in  order  to  minimize  the  total 
disturbed  acreage. 

REC-02' 

Reclamation, 

Erosion 

Control 

Yes 

No 

No 

Overburden  and  topsoil  would  be  placed  in  stockpiles  for  reuse  during  the  reclamation 
process.  Overburden  and  topsoil  stockpiles  that  will  not  be  used  within  six  months  of 
excavation  will  be  seeded  to  establish  a  vegetative  cover  for  stabilization  and  protection 
from  erosion. 

REC-03 

Reclamation, 
Topsoil 
Storage  and 
Amendment 

No 

Yes 

No 

Prior  to  initiation  of  mining  activity  on  BLM-administered  lands,  an  assessment  of  the 
existing  topsoil  resources  within  the  area  of  proposed  disturbance  would  be  completed 
by  Martin  Marietta  to  determine  the  adequacy  of  existing  topsoil  volumes  to  provide  an 
adequate  cover  in  areas  of  final  reclamation.  If  in  the  event  the  topsoil  assessment 
indicates  existing  and  recoverable  soil  volumes  are  insufficient  for  reclamation 
purposes,  Martin  Marietta  would  work  with  the  BLM  and  CDRMS  to  identify 
appropriate  soil  amendments  to  ensure  sufficient  topsoil  cover  for  reclamation. 

REC-04' 

Reclamation, 

Erosion 

Control 

Yes 

No 

No 

Disturbed  areas  would  be  revegetated  with  the  approved  seed  mix.  Seeds  will  come 
from  nursery  plant  stock  grown  on  the  Mineral  Materials  Sales  Area  or  adjacent  Martin 
Marietta-owned  area,  or  would  be  obtained  in  standard  containers  with  seed  name;  lot 
number;  net  weight;  and  percentages  of  purity,  germination,  hard  seed,  and  maximum 
weed  seed  content  clearly  marked  for  each  seed  type.  Seed  supplies  would  not  contain 
the  seeds  of  any  state  recognized  noxious  weed  species.  A  certificate  stating  that  each 
seed  lot  has  been  tested  by  a  laboratory  with  respect  to  the  above  requirements  would 
be  delivered  with  the  seed. 

AQ-01' 

Air  Quality 

Yes 

No 

No 

Haul  roads  would  be  watered  regularly  to  control  dust  and  will  also  be  treated  with  a 
chemical  dust  suppressant  such  as  calcium  or  magnesium  chloride. 

AQ-023 

Air  Quality 

No 

No 

Yes 

Adequate  soil  moisture  would  be  maintained  in  topsoil  and  overburden  to  control  dust 
emissions  during  removal.  Watering  would  be  implemented  if  necessary. 
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Measure 

Number 

Resource 

Potentially 

Affected 

Voluntary 

Design 

Feature® 

(Yes/No) 

Required  by 
BLM 
(Yes/No) 

Required  by 
Existing 
Permit® 
(Yes/No) 

Applicant  and  BLM  Proposed  Design  Features 

AQ-033 

Air  Quality 

No 

No 

Yes 

Dust  emissions  from  material  handling  (i.e.,  removal,  loading,  and  hauling)  would  be 
controlled  by  watering  at  all  times  unless  natural  moisture  is  sufficient  to  control 
emissions. 

AQ-O43 

Air  Quality 

No 

No 

Yes 

Emissions  from  blasting  would  be  controlled  by  delay  action  detonators  and  sequential 
blasting  practice  to  control  emissions  of  Particulate  Matter. 

AQ-053 

Air  Quality 

No 

No 

Yes 

Industry  best  practices  would  be  used  during  all  activities  associated  with  blasting  to 
minimize  emissions  of  particulate  matter. 

AQ-063 

Air  Quality 

No 

No 

Yes 

Material  stockpiles  would  be  watered  as  necessary  to  control  fugitive  particulate 
emissions.  Aggregate  materials  would  be  sprayed  with  water  during  material  loading 
into  the  storage  bins  or  stockpiles. 

WR-OP 

Water 

Quality 

Yes 

No 

Yes 

Storm  water  and  excess  ground  water  would  be  captured  in  settling  ponds  on  site  and 
not  discharged  until  they  meet  the  limits  set  by  a  Clean  Water  Act  NPDES  permit  for 
discharge  to  Tallahassee  Creek.  The  discharge  water  is  sampled  on  a  monthly  basis  to 
ensure  that  it  meets  required  standards  of  the  Clean  Water  Act  and  the  State  of 

Colorado. 

WR-024 

Water 

Quantity 

No 

No 

Yes 

Groundwater  elevations  would  be  monitored  at  the  two  monitoring  wells  located  within 
the  existing  private  property  boundary  for  static  water  elevation  on  a  semi-annual  basis. 
Results  of  monitoring  would  be  included  in  the  annual  report  to  CDRMS. 

WR-03^ 

Water 

Quantity 

No 

No 

Yes 

Water  quality  monitoring  would  be  conducted  at  the  existing  monitoring  wells  and 
springs  within  the  BLM  Sale  Area. 

WR-04^ 

Water 
Quality  and 
Quantity 

No 

No 

Yes 

Monitoring  would  be  conducted  on  a  bi-annual  basis  in  the  same  manner  described 
under  WR-02  and  WR-03  at  the  two  springs  known  as  the  Brown  and  Steers  Springs 
located  east  of  County  Road  157. 

HM-OP 

Hazardous 

Materials 

Yes 

No 

Yes 

Diesel  fuel  for  equipment  is  stored  in  a  10,000-gallon  double-walled  tank  with  an  active 
leak  detection  system.  The  site  has  a  spill  containment  plan  in  place  and  a  spill 
containment  receptacle  for  storage  of  the  fuel  nozzle.  The  tank  is  also  surrounded  by  a 
fenced  enclosure  and  bollards  to  minimize  the  chance  that  equipment  could  hit  the  tank. 
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Measure 

Number 

Resource 

Potentially 

Affected 

Voluntary 

Design 

Feature® 

(Yes/No) 

Required  by 
BLM 
(Yes/No) 

Required  by 
Existing 
Permit® 
(Yes/No) 

Applicant  and  BLM  Proposed  Design  Features 

CS-01 

Cadastral 

Survey 

No 

Yes 

No 

The  operator  would  identify  and  protect  evidence  of  the  PLSS  and  related  Federal 
property  boundaries  prior  to  commencement  of  any  ground-disturbing  activity  as 
directed  in  43  CFR  3809.420  and  CO  Rev  Stat  §18-4-508  (2016).  In  the  event  of 
obliteration  or  disturbance  of  the  Federal  boundary  marker,  the  operator  would 
immediately  report  the  incident,  in  writing,  to  the  BLM  Area  Officer.  The  BLM 
Cadastral  Survey  would  determine  how  the  marker  is  to  be  restored. 

In  rehabilitating  or  replacing  the  evidence,  the  responsible  party  would  reimburse  the 
BLM  for  costs  or,  if  instructed  to  use  the  services  of  a  Certified  Federal  Surveyor, 
procurement  shall  be  per  qualification-based  selection.  All  surveying  activities  would 
conform  to  the  Manual  of  Surveying  Instructions  and  appropriate  State  laws  and 
regulations.  The  BLM  Cadastral  Survey  would  review  local  surveys  before  being 
finalized  or  filed  in  the  appropriate  State  or  county  office.  The  responsible  party  would 
pay  for  all  survey,  investigation,  penalties,  and  administrative  costs. 

Sources:  *  Mine  and  Reclamation  Plan  (Martin  Marietta  2016);  ^  Resource  Economics  2019;  ^  CDPHE  Construction  Permit  #00FR0687P;  1997  CDRMS  112  Permit  M-97-054;  ^ 
Design  features  required  under  state  and  local  permits  are  not  considered  voluntary. 
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2.4.  ALTERNATIVE  B  (NO  ACTION  ALTERNATIVE) 

Under  the  Alternative  B  (No  Action  Alternative),  the  BUM  would  deny  Martin  Marietta’s 
mineral  materials  application.  There  would  be  no  expansion  of  the  existing  Parkdale  Quarry  onto 
BLM-administered  lands.  Martin  Marietta  would  continue  to  mine  the  granitic  deposit  on 
privately-owned  lands  at  the  existing  Parkdale  Quarry  and  conduct  reclamation  and  closure  of 
the  mine  according  to  their  existing,  authorized  permits.  Under  Alternative  B,  Martin  Marietta 
plans  to  upgrade  existing  facilities  to  support  continued  mining  of  the  granitic  deposit  including 
expenditures  of  approximately  $3  million  for  a  new  bridge,  $4  million  for  rail  upgrades,  and  $54 
million  for  a  new  processing  plant  to  be  developed  from  2020  to  2023.  Continued  mining  of  the 
granitic  deposit  on  private  land  would  be  visible  from  the  Highway  50  corridor  and  adjacent 
areas.  At  the  current  rate  of  production,  the  existing  quarry  is  anticipated  to  remain  in  operation 
for  another  15  to  30  years  at  current  production  rates. 

Under  the  Alternative  B,  the  existing  Parkdale  Quarry  would  continue  to  produce  aggregate 
material  used  specifically  for  concrete  and  asphalt  to  address  current  and  future  market  demand 
in  the  Colorado  and  surrounding  markets,  until  the  existing  supply  of  aggregate  material  located 
within  the  currently  permitted  quarry  area  is  exhausted.  Martin  Marietta  anticipates  that  under 
Alternative  B,  an  additional  four  to  six  non-railroad  supported  aggregate  quarries  would  be 
required  to  address  future  demand  for  aggregate  material  in  the  Colorado  and  surrounding 
markets.  The  specific  locations  of  these  quarries  are  unknown  but  would  likely  be  located  within 
delivery  truck  proximity  to  current  and  future  population  centers  in  Colorado,  where  demand  for 
aggregate  materials  is  forecasted  to  increase  relative  to  population  growth  in  the  state  (Resource 
Economics  2019).  Beyond  the  current  proposal,  the  BLM  is  unaware  of  any  future  developments 
related  to  the  existing  Parkdale  Quarry  expansion,  and  detailed  analysis  of  any  other  future 
quarry  developments  is  considered  speculative  and  beyond  the  scope  of  this  analysis. 

2.5.  ALTERNATIVE  C  (ALTERNATIVE  SALE  AREA) 

In  response  to  stakeholder  concerns  regarding  potential  impacts  under  Alternative  A  to  bighorn 
sheep  and  their  habitat  located  within  the  Arkansas  River  Canyonlands  ACEC  to  the  west  of  the 
Sale  Area,  Martin  Marietta  provided  an  Alternative  Materials  Sale  area  (Alternative  Sale  Area) 
boundary  to  the  BEM  for  evaluation.  Eigure  2.5-1,  Appendix  C,  presents  the  extent  of  the 
Alternative  Sale  Area.  The  Alternative  Sale  Area  is  shifted  to  the  east  approximately  one  half- 
mile,  away  from  the  ACEC,  and  includes  the  crest  of  Cactus  Mountain. 

2.5. 1.1.  Surface  Ownership  and  Land  Disturbance 

The  Alternative  Sale  Area  includes  893  acres  of  public  lands  administered  by  the  BEM  RGEO, 
representing  a  reduction  of  39  percent  compared  to  Alternative  A  (Eigure  2.5-1,  Appendix  C). 
Approximately  633  acres  of  the  893  total  acres  would  be  included  in  the  area  designated  for 
mining  and  reclamation  (Eigure  2.5-1,  Appendix  C).  Although  this  area  would  be  a  reduction  of 
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65  acres  (9  percent)  from  the  proposed  mining  area  under  Alternative  A  the  amount  of  aggregate 
material  estimated  to  be  recoverable  by  Martin  Marietta  is  similar  to  Alternative  A  (400  million 
tons)  due  to  the  increased  elevation  of  the  Alternative  Sale  Area.  This  volume  of  aggregate 
material  proposed  for  sale  and  extraction  is  consistent  with  the  purpose  and  need  of  the  Proposed 
Action.  The  remaining  260  acres  would  serve  as  a  perimeter  buffer  of  undisturbed  land. 

2.5. 1.2.  Mining 

Similar  to  the  proposed  Sale  Area  under  Alternative  A,  the  Alternative  Sale  Area  under 
Alternative  C  contains  an  approximate  resource  amount  of  400  million  tons  of  mineral  material. 
Development  of  the  Alternative  Sale  Area  would  occur  in  six  sequential  phases  over  the  100- 
year  life-of-mine  as  shown  in  Figure  2.5-1  (Appendix  C).  Phase  1  would  be  mined  from  west  to 
east;  Phase  2  would  be  mined  from  north  to  south;  Phase  3  would  be  mined  from  east  to  west; 
Phases  4  and  5  would  be  mined  from  the  northwest  to  the  southwest;  and  Phase  6  would  be 
mined  from  the  north  to  south.  The  anticipated  timeframes  for  each  of  the  six  phases  and 
estimated  surface  disturbance  acreages  are  presented  in  Table  2.3 


Table  2.3.  Estimated  Surface  Disturbance  and  Active  Mining  Periods  for 
Alternative  C  Phases 


Phase  Number 

Phase  Name 

Surface  Disturbance  (acres) 

Mining  Period^  (years) 

1 

East  Pit 

138 

25-30 

2 

North  Pit 

108 

10-12 

3 

West  1  Pit 

128 

10-15 

4 

West  2  Pit 

107 

15-20 

5 

South  Pit 

125 

15-20 

6 

South  Extension  Pit 

27 

2-3 

Total 

633 

- 

Source:  Martin  Marietta  2019a 

*  Based  on  current  and  future  anticipated  production  rates 


Mineral  materials  would  be  excavated  in  the  same  manner  as  described  for  the  granite  deposit  in 
Section  2.6,  Existing  Parkdale  Quarry  Operations.  Alternative  C  includes  a  100-year  expected 
life-of-mine  period  if  annual  production  rates  were  increased  to  approximately  2,000,000  to 
4,000,000  short  tons  of  rock  material  from  the  current  production  rate  maximum  of  2,000,000 
short  tons  annually.  Therefore,  mining  would  proceed  at  1,000,000  to  2,000,000  short  tons  per 
year  during  Phase  1  and  would  increase  from  2,000,000  to  4,000,000  short  tons  per  year  during 
phases  2  to  6. 
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2.5. 1.3.  Materials  Processing 

Materials  processing  would  occur  as  described  in  Section  2.2,  Existing  Parkdale  Quarry 
Operations,  at  processing  facilities  owned  by  Martin  Marietta  on  private  land.  Product  loadout 
onto  rail  cars  and  trucks  would  be  the  same  as  described  for  Section  2.2,  Existing  Parkdale 
Quarry  Operations. 

2.5. 1.4.  Haul  and  Access  Roads 

A  new  haul  road  of  2.9  miles  would  be  constructed  on  BLM-administered  lands  leading  from  the 
proposed  active  mining  areas  to  the  existing  materials  processing  area.  The  haul  road  under 
Alternative  C  would  be  approximately  1.8  miles  longer  that  the  haul  road  under  Alternative  A 
due  to  the  rugged  topography  of  the  Alternative  Sale  Area  and  increased  distance  between  the 
aggregate  resource  and  processing  area.  The  haul  road  would  be  designed  to  industry  standards 
and  include  a  running  width  of  60  feet  to  allow  safe  vehicle  passage. 

2.5.1.5.  Ancillary  and  Support  Facilities 

Ancillary  and  support  facilities  would  remain  the  same  as  described  under  Alternative  A  in  Section 

2.3.5.  Ancillary  and  Support  Eacilities,  at  Martin  Marietta’s  privately-owned  processing  area. 

2.5.1.6.  Site  Security,  Signs  and  Fencing 

Implementation  of  site  security  including  the  installation  of  signage  and  fencing  would  be  the 
same  as  described  under  the  Proposed  Action  in  Section  2.3.5. 1,  Site  Security,  Signs,  and 
Eencing. 

2.5. 1.7.  Growth  Media  Stockpiles  (GMS) 

Topsoil  and  growth  media  management  under  Alternative  C  would  be  the  same  as  described 
under  Alternative  A  in  Section  2.3.6,  Growth  Media  Stockpiles,  and  would  remain  consistent 
with  the  requirements  under  the  current  Parkdale  Quarry  CDRMS  operating  permit  and  Fremont 
County  CUP. 

2.5. 1.8.  Closure  and  Reclamation  Plan 

Reclamation  and  closure  under  Alternative  C  would  proceed  as  described  in  Section  2.3.7, 
Closure  and  Reclamation  Plan,  for  Alternative  A.  Appendix  D  contains  the  complete  mine 
closure  and  reclamation  plan  that  is  applicable  to  Alternative  C. 

Existing  topsoil  depths  at  the  Parkdale  Quarry  and  the  proposed  Alternative  Sale  Area  range 
from  six  to  60  inches  across  various  locations  (Agile  Stone  1997,  NRCS  2020).  Field 
investigation  of  salvageable  topsoil  volumes  for  stockpiling  during  operations  and  placement  as 
cover  during  final  reclamation  are  incomplete.  Under  Alternative  C,  the  BLM  would  require 
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Martin  Marietta  to  complete  an  assessment  of  salvageable  topsoil  material  across  the  five 
proposed  mine  phases  and  determine  the  potential  need  to  identify  additional  soil  amendment 
material  to  ensure  adequate  topsoil  cover  material  (see  Design  Feature  REC-003  in  Table  2.2). 
Previous  and  ongoing  reclamation  activity  at  the  Parkdale  Quarry  has  been  completed 
successfully  by  Martin  Marietta  through  the  use  of  existing  topsoil  resources  for  reclamation 
purposes. 

2.5.1.9.  Schedule  and  Workforce 

Mining  activity  would  commence  upon  BLM  and  other  required  approvals.  Daily  operations 
under  Alternative  C  would  be  similar  to  current  operations  with  mining  and  processing  limited  to 
daylight  periods  only  and  24-hour  loading  of  material  for  transport  by  rail  cars  and  trucks.  Phase 
1  would  include  two  10-hour  shifts  (one  material  production  shift  and  one  equipment 
maintenance  shift)  and  Phases  2-5  would  include  three  overlapping  10-hour  shifts  (two  material 
production  shifts  and  one  equipment  maintenance  shift).  Workforce  estimates  for  Alternative  C 
would  include  the  creation  of  an  additional  8-18  full-time  staff  positions  located  at  the 
Parkdale  Quarry. 

2.5.1.10.  Applicant-committed  Design  Features 

The  applicant-committed  environmental  protection  measures  or  design  features  shown  in 
Table  2.2  would  be  implemented  for  Alternative  C.  These  measures  and  design  features  would 
avoid,  reduce,  or  mitigate  potential  impacts  to  air,  land,  water,  wildlife,  and  other  resources. 

2.6.  ALTERNATIVES  CONSIDERED  BUT  ELIMINATED 
FROM  DETAILED  ANALYSIS 

Previous  conceptual  Sale  Area  and  mining  area  boundaries  have  been  considered  by  Martin 
Marietta  in  coordination  with  the  BLM  and  are  discussed  in  the  following  section. 

2.6.1.  Original  Proposed  Sale  Area  Boundary  Alternative 

2.6. 1.1.  Avoidance  of  Resources  of  Concern 

The  original  proposed  Sale  Area  boundary  was  revised  upon  the  completion  of  resource  surveys 
that  identified  resources  of  concern  in  the  vicinity  of  the  proposed  Sale  Area  boundary.  The 
original  Sale  Area  boundary  has  not  been  carried  forward  for  analysis  in  this  EIS  as  it  would 
result  in  increased  adverse  impacts  to  resources  of  concern. 


2-18 


Parkdale  Quarry  Expansion  Project 
Draft  Environmental  Impact  Statement 


Chapter  2 


Description  of  Alternatives,  including  the  Proposed  Action 


2.6.2.  Reduced  Life-of-Mine  Alternative 

During  the  development  of  this  EIS,  the  BLM  eonsidered  an  alternative  that  ineluded  a  reduetion 
in  the  100-year  life-of-mine  under  Alternative  A  (Proposed  Aetion)  to  a  50-year  life-of-mine. 
This  reduetion  would  be  aehieved  through  the  reduetion  in  the  approved  Sale  Area  to 
approximately  750  aeres  resulting  in  an  aetive  mining  area  of  approximately  350  aeres.  This 
redueed  life-of-mine  alternative  was  eonsidered  for  analysis  but  not  earried  forward  as  Martin 
Marietta  determined  that  the  alternative  would  not  be  economically  feasible  to  implement  due  to 
the  required  economic  investment  costs  to  effectively  process  the  granitic  deposit  requiring  an 
approved  mineral  material  sale  of  an  amount  equal  to  that  proposed  under  Alternative  A.  This 
alternative  does  not  meet  the  purpose  and  need  of  the  proposed  Mineral  Materials  Sale. 

2.6.3.  Mining  Area  Avoidance  of  Currant  Creek 

During  pre-application  discussions  between  Martin  Marietta  and  the  BLM,  the  originally 
proposed  mining  area  boundary  was  located  in  closer  proximity  to  sections  of  Currant  Creek. 

The  BLM  provided  Martin  Marietta  recommendations  for  avoiding  and  minimizing  potential 
impacts  to  aquatic  and  other  resources  under  the  original  proposed  mining  area.  In  response  to 
BLM  recommendations,  Martin  Marietta  revised  the  proposed  mining  area  boundary  to  be 
located  further  away  from  Currant  Creek  in  order  to  avoid  potential  direct  and  indirect  impacts  to 
resources  associated  with  Currant  Creek.  The  originally  proposed  mining  area  boundary  is  not 
carried  forward  for  analysis  in  this  EIS  as  it  would  result  in  increased  adverse  impacts  to  aquatic 
and  other  resources  associated  with  Currant  Creek. 


2.6.4.  Production  of  Aggregate  Only  Alternative 

Martin  Marietta  has  considered  an  alternative  proposal  that  would  only  include  production  of 
aggregate  material  for  road  and  concrete  construction  uses.  Under  this  alternative,  railroad  ballast 
material  would  not  be  produced  from  materials  extracted  from  the  proposed  Sale  Area.  After 
completion  of  internal  economic  forecasting  of  future  demand  for  both  construction  aggregate 
and  railroad  ballast  material,  Martin  Marietta  determined  that  production  of  railroad  ballast 
material  is  required  to  meet  the  purpose  and  need  of  the  Proposed  Action  through  ensuring  long¬ 
term  economic  feasibility  of  the  operation. 

2.7.  COMPARISON  OF  ALTERNATIVES 

Table  2.4  presents  a  summary  comparison  of  keys  aspects  and  design  criteria  of  the  Proposed 
Action  and  alternatives  carried  forward  for  detailed  evaluation. 
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Table  2.4.  Comparison  of  Proposed  Action  and  Alternatives 


Impact 

Alternative  A* 
(Proposed  Action) 

Alternative 

(No  Action  Alternative) 

Alternative  C* 
(Alternate  Sale  Area) 

Life  of  Mine  (years) 

100 

15-30 

100 

Number  of  Phases 

5 

3 

6 

Phase  1  Surface 

Disturbance  (acres) 

81 

40 

138 

Phase  2  Surface 

Disturbance  (acres) 

166 

40 

108 

Phase  3  Surface 

Disturbance  (acres) 

228 

40 

128 

Phase  4  Surface 

Disturbance  (acres) 

110 

NA 

107 

Phase  5  Surface 

Disturbance  (acres) 

113 

NA 

125 

Phase  6  Surface 

Disturbance  (acres) 

NA 

NA 

27 

Total  Surface  Disturbance 
on  BLM-administered  Land 
(acres) 

698 

0 

633 

Length  of  New  Haul  Road 
(miles) 

1.1 

- 

2.9 

Direction  of  Mining 

Northwest  to  Southeast 

Varies  by  phase,  generally 
south  to  north 

Varies  by  phase,  generally 
south  to  north 

Aggregate  Reserves 
(short  tons) 

400,000,000 

37,000,000-47,000,000 

400,000,000 

Annual  Aggregate 
Production 
(short  tons) 

2,000,000-4,000,000 

800,000-2,000,000 

2,000,00-4,000,000 

Products 

Concrete,  asphalt,  and 
railroad  ballast 

Concrete  and  asphalt 

Concrete,  asphalt,  and 
railroad  ballast 

Number  of  Daily 

Production  Shifts 

2 

1 

2 

Total  Direct  Employment 
(full  time  staff)^ 

53-63 

45 

53-63 

Proximity  to  Arkansas 

River  Canyonlands  ACEC 

Southwest  border  of 
proposed  mining  area 
borders  the  ACEC 

Current  western  boundary 
borders  the  ACEC 

Proposed  Alternative  Sale 
Area  is  located  0.4  miles 
to  the  east  of  the 

ACEC  border 

Lands  with  Wilderness 
Characteristics 

1,996  acres  (6%)  would  be 
eliminated  from  the  Echo 
Canyon  unit 

0  acres  would  be 
eliminated  from  the  Echo 
Canyon  unit 

1,233  acres  (%4)  would  be 
eliminated  from  the  Echo 
Canyon  unit 

Air  Quality 

Emissions  increases  would 
be  within  existing 
thresholds.  Amendment  to 
the  existing  CDPHE  permit 
would  be  required. 

Current  emissions  are  less 
than  regulated  thresholds. 
CDPHE  emissions  permit 
is  in  place. 

Same  as  Alternative  A 
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Impact 

Alternative  A* 
(Proposed  Action) 

Alternative 

(No  Action  Alternative) 

Alternative  C* 
(Alternate  Sale  Area) 

Overall  Water  Use  Rate 

Similar  use  rate  to 
Alternative  B.  Minimal 
groundwater  and  surface 
water  effects. 

1,500  gpm  is  the  current 
use  rate 

Similar  use  rate  to 
Alternative  B.  Minimal 
groundwater  and  surface 
water  effects. 

Daily  Water  Consumption'* 

Similar  use  rate  to 
Alternative  B.  Minimal 
groundwater  and  surface 
water  effects. 

10  gpm 

Similar  use  rate  to 
Alternative  B.  Minimal 
groundwater  and  surface 
water  effects. 

Wildlife 

81-705  acres  of  bighorn 
sheep  and  mule  deer 
habitat  would  be 
incrementally  disturbed 
and  then  reclaimed  over  the 
life-of-mine 

No  habitat  disturbance  on 
BLM-administered  lands 

138-633  acres  of  bighorn 
sheep  and  mule  deer 
habitat  would  be 
incrementally  disturbed 
and  then  reclaimed  over  the 
life-of-mine 

Visual 

Mining  activity  would  be 
minimally  visible  from 
Highway  50  during  the 
life-of  mine.  Processing 
area  would  remain  visible 
from  Highway  50. 

All  phases  would  remain 
visible  from  Highway  50 

Most  phases  would  be 
visible  from  Highway  50 

*  Proposed  surface  disturbance  would  be  located  solely  on  BLM-administered  lands. 

^  Surface  disturbance  would  occur  entirely  on  Martin  Marietta’s  privately-owned  lands.  Approximately  120  acres  of  private  land 
would  be  disturbed  over  the  three  phases  (approximately  40  acres  per  phase). 

^  Includes  current  and  future  staff  positions. 

The  majority  of  current  water  use  is  from  recycled  water.  Consumptive  uses  include  the  existing  wash  plant  and  haul  road  dust 
control. 


2.8.  BLM  PREFERRED  ALTERNATIVE 

The  BLM-preferred  alternative  for  the  Parkdale  Quarry  EIS  will  be  identified  after  taking  into 
consideration  public  and  agency  comments  on  this  DEIS. 
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CHAPTER  3.  ISSUES  ANALYSIS 

3.1.  INTRODUCTION 

This  chapter  summarizes  the  evaluation  of  resource-related  issues  generated  by  the  proposed 
Parkdale  Quarry  Expansion  and  alternatives  analyzed  in  this  EIS.  It  also  includes  a  description  of 
the  past,  present,  and  reasonably  foreseeable  future  actions  (REEAs)  that  may  result  in 
cumulative  impacts  with  the  proposed  project  or  alternatives. 

Alternatives  analyzed  in  this  chapter  include  Alternative  A  (Proposed  Action),  Alternative  B 
(No  Action  Alternative),  and  Alternative  C  (Alternative  Sale  Area).  Alternative  options 
considered  but  eliminated  from  detailed  analysis  are  described  in  Section  2.4.3. 

Baseline  information  summarized  and  presented  in  this  chapter  was  obtained  from  published  and 
unpublished  materials;  discussions  with  local,  state,  and  federal  agency  staff;  field  and  laboratory 
studies  conducted  in  the  project  area;  and  on-site  experience  with  mining  and  reclamation.  The 
affected  environment  for  individual  resources  was  delineated  based  on  the  area  of  potential  direct 
and  indirect  environmental  impacts  for  the  proposed  project. 

This  chapter  also  describes  the  anticipated  direct  and  indirect  impacts  of  the  proposed  project  and 
the  alternatives,  as  well  as  potential  cumulative  impacts.  The  analysis  of  potential  impacts  from 
the  proposed  project  assumes  the  implementation  of  regulatory  requirements  and  the  Applicant 
Committed  Design  Eeatures  presented  in  Section  2.3.9  that  would  be  implemented  in  association 
with  the  proposed  project.  Potential  mitigation  and  monitoring  developed  in  response  to 
anticipated  impacts  for  individual  resources  are  presented  and  analyzed  by  the  BEM  at  the  end  of 
each  resource  section.  This  chapter  also  identifies  residual  impacts,  which  are  impacts  that  would 
remain  after  mitigation  measures  have  been  implemented. 

The  proposed  project  may  result  in  cumulative  effects  associated  with  other  past,  present,  and 
REEAs  in  the  area.  Eor  resources  where  project-specific  impacts  are  identified,  the  cumulative 
effects  associated  with  the  proposed  project  were  evaluated  together  with  other  past,  present,  and 
REEAs.  The  period  of  potential  cumulative  impact  is  defined  as  the  approximately  100-year 
mine  life  of  the  project  followed  by  5  to  15  years  of  final  reclamation.  The  cumulative  effects 
analysis  for  each  resource  addressed  the  potential  cumulative  effects  within  the  resource- specific 
cumulative  effects  study  area  (CESA).  Cumulative  effects,  including  descriptions  of  and 
rationale  used  to  develop  CESAs,  are  discussed  on  a  resource-by-resource  basis  in  Chapter  3. 

3.1.1.  General  Setting 

The  Parkdale  Quarry  is  located  in  Eremont  County,  Colorado,  approximately  12  miles  west  of 
the  Town  of  Canon  City,  Colorado  (Eigure  1.1-1,  Appendix  C).  The  surrounding  terrain  consists 
of  rugged  pinyon-juniper  dominated  hillsides  surrounding  open  grassland  dominated  valleys, 
with  the  proposed  project  site  situated  in  the  southern  Rocky  Mountains  physiographic  province. 
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Elevations  within  the  proposed  Sale  Area  boundary  range  from  approximately  5,800  feet  to 
7,200  feet  amsl. 

3.1.2.  Supplemental  Authorities 

To  comply  with  the  NEPA,  and  in  accordance  with  the  BEM  NEPA  Handbook  (H- 1790-1) 

(BEM  2008a)  the  BEM  considered  the  following  supplemental  authorities  and  resources  in 
determining  what  resources  are  present  within  the  proposed  Sale  Area  and  could  be  potentially 
affected  under  the  Proposed  Action:  Air  Quality,  ACECs,  Cultural  Resources,  Environmental 
Justice,  Earmlands  (Prime  or  Unique),  Eloodplains,  Eorests  and  Rangelands,  Grazing 
Management,  Eand  Use  Authorization,  Eands  with  Wilderness  Characteristics,  Migratory  Birds, 
Minerals,  Noxious  Weeds  and  Invasive  Non-native  Plant  Species,  Native  American  Religious 
Concerns,  Paleontological  Resources,  Recreation  RiparianAVetlands,  Social  and  Economic 
Values,  Soils,  Special  Status  Species,  Vegetation,  Visual  Resources,  Waste  (Hazardous  and 
Solid),  Water  Quality  and  Quantity,  Wild  and  Scenic  Rivers,  Wilderness,  Wild  Horses  and 
Burros,  and  Wildlife.  Section  3.3,  Issues  Evaluation,  presents  rationale  for  the  authorities  and 
resources  carried  forward  for  detailed  analysis. 

3.2.  CUMULATIVE  EFFECTS 

This  section  summarizes  cumulative  effects  from  past,  present,  and  REEAs  for  the  Proposed 
Action  and  forms  the  basis  for  the  discussion  of  cumulative  impacts.  Cumulative  impacts  under 
NEPA  are  defined  by  the  CEQ  as: 

“the  impact  on  the  environment  which  results  from  the  incremental  impact  of  the  action 
when  added  to  other  past,  present,  and  reasonably  foreseeable  future  actions  regardless  of 
what  agency  (federal  or  non-federal)  or  person  undertakes  such  other  actions.  Cumulative 
impacts  can  result  from  individually  minor,  but  collectively  significant  actions  taking 
place  over  a  period  of  time” 

(40  Code  of  Eederal  Regulations  1508.7). 

Cumulative  effects  are  discussed  on  a  resource-by-resource  basis  in  Chapter  3  sections,  including 
the  description  of  and  rationale  used  to  develop  individual  resource  CESAs.  Table  3.1  presents 
information  regarding  resource  CESAs. 
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Table  3.1.  Cumulative  Effect  Study  Areas  by  Resource 


Resource 

CESA  Description 

CESA  Name 

Size  of  CESA  (acres) 

Air  Quality 

Proposed  Sale  Area  and  a 

3 1  -mile  radius 

Air  CESA 

2,588,000 

Water  Resources 

6th-level  USGS  hydrologic  unit 
code  12  sub-watersheds  that 
contain  the  Sale  Area  or  parts  of 
the  analysis  area 

Water  CESA 

122,688 

Wildlife  Resources 

Varies  by  species.  See  Section  3.6.3  for  CESA  descriptions. 

Lands  with  Wilderness 
Characteristics 

Echo  Canyon  Area 

LWC  CESA 

31,600 

Visual  Resources 

Proposed  Sale  Area  and  a 

15 -mile  radius 

Visual  CESA 

451,840 

Socioeconomic  Resources 

Eremont  County 

Socioeconomics  CESA 

918,760 

Relevant  projects  and  actions  are  defined  for  the  EIS  as  those  past,  present,  and  RFFAs  that 
could  interact  with  the  Proposed  Action  or  alternatives  in  a  manner  that  would  result  in 
cumulative  impacts,  resulting  primarily  from  mining,  commercial  activities,  and  public  uses. 

3.2.1.  Past  and  Present  Actions 

Past  and  present  development  projects  and  other  actions  within  Fremont  County  include  historic 
and  ongoing  activities  including  mining,  grazing,  recreation,  other  commercial  activities,  and 
wildfire  occurrence.  Past  and  present  projects  and  actions  are  identified  for  those  specific  actions 
for  which  impacts  upon  the  natural  environment  would  contribute  incrementally  to  impacts  from 
the  Proposed  Action  or  action  alternatives  and  are  considered  in  the  cumulative  effects  analysis 
are  described  in  Table  3.2. 
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Table  3.2.  Surface  Disturbance  Associated  with  Past  and  Present  Actions  and  RFFAs 
within  the  Resource  CESAs 


Action 

Past  and  Present 
Disturbance  (acres) 

Projected  RFFA 
Disturbance  (acres) 

Total  Disturbance 
(acres) 

Mines  and  Quarries  (Product  Typef 

AZCO  Constraction/AZCO  Pit  (sand,  gravel) 

<10 

- 

<10 

Maars  Memorial  (aggregate) 

<10 

- 

<10 

High  Plains/South  40  Quarry  (stone) 

<10 

- 

<10 

Iron  Mountain  (gravel) 

<10 

- 

<10 

Seifert  Construction/Tallahassee  Pit  (sand  and 
gravel) 

<10 

- 

<10 

V allie  Gravel  (sand,  gravel) 

<10 

- 

<10 

Byzantine  Quarry  (limestone,  granite, 
sandstone) 

18 

- 

175 

Continental  Materials/Canon  Dolomite 

Quarry  (dolomite) 

30 

157 

481 

Continental  Materials/Grisenti  Farms 
(sand,  gravel) 

102 

451 

115 

Fremont  Paving  &  Redi-Mix/McKenzie  Pit 
(sand,  gravel) 

2 

13 

33 

Fremont  Paving  &  Redi-Mix/Penrose  Pit 
(sand,  gravel) 

90 

31 

821 

Fremont  Paving  &  Redi-Mix/Florence  South 

Pit  (sand,  gravel) 

14 

731 

23 

Front  Range  Aggregates/Parkdale 
(sandstone,  gravel,  granite) 

127 

9 

513 

Holcim/Portland  Limestone  Quarry 
(limestone) 

760 

386 

1600 

Krauth  Co/J&J  Stone  Pit  (sandstone) 

4 

840 

115 

Langston  Concrete/Florence  Sand  &  Gravel 

Pit  (sand,  gravel) 

38 

111 

77 

Pioneer  Sand  Company /Philips  Ranch 

Property  (sand,  gravel) 

44 

39 

175 

Pioneer  Sand  Company/Hardscrabble  Pit 
(sand,  gravel) 

10 

131 

146 

Ranch  Land  LLC/Ranch  Land  Rock  Pit 
(gravel) 

44 

136 

920 

Rockbottom  LLC/Spotted  Burro  Pit 
(sand,  gravel) 

16 

876 

54 

Rockbottom  LLC/Oak  Creek  Gravel  Pit 
(gravel) 

8 

38 

26 

Rocky  Mountain  Materials/Red  Canyon 
(aggregate,  sand,  gravel) 

59 

18 

675 

Rocky  Mountain  Materials/Penrose  Ranch's 
(sand,  gravel) 

192 

616 

2496 
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Action 

Past  and  Present 
Disturbance  (acres) 

Projected  RFFA 
Disturbance  (acres) 

Total  Disturbance 
(acres) 

Rocky  Mountain  Materials/Coyote  Ridge 
(sand,  gravel) 

8 

2304 

193 

Tezak  Heavy  Equipment/T.H.E.  Aggregate 
Source  (granite,  sand,  gravel) 

96 

185 

231 

Tezak  Stone  &  Aggregate/Tezak  No  2 
(sand,  gravel) 

20 

135 

20 

Yevoli  Cobblestone  Pit  (sand,  gravel) 

5 

0 

84 

Parkdale  Quarry  Exploration  Activity 

<5 

0 

<5 

Utilities  and  Infrastructure 

Roads 

12,856 

- 

12,856 

Railroads 

3,472 

- 

3,472 

Communication  sites 

239 

- 

239 

Transmission  Lines 

7,645 

- 

7,645 

Other 

Wildfires  (2002-2013) 

4,000 

- 

4,000 

Totals 

25,899 

7,207 

33,185 

'  Applies  to  mines  and  quarries  only. 


Recreational  activities  occur  mainly  on  the  Arkansas  River  and  at  the  Royal  Gorge  Park. 

Multiple  white-water  rafting  companies  offer  rafting  tours  through  the  area  and  fishing  is  also 
popular  in  the  area.  The  Royal  Gorge  Park  is  open  year-round  and  visitors  come  to  enjoy  the 
view  from  the  bridge,  the  gondola  ride,  and  the  zip  line,  among  other  activities.  The  Arkansas 
River  is  designated  as  a  Gold  Medal  fishery  upstream  of,  and  in  the  area  adjacent  to  the  existing 
Parkdale  Quarry. 

3.2.2.  Reasonably  Foreseeable  Future  Actions 

RFFAs  for  the  Parkdale  Quarry  Expansion  EIS  cumulative  effects  analysis  include  other  projects 
or  actions  that  potentially  impact  those  resources  that  would  be  impacted  by  the  Proposed  Action 
during  the  same  period  of  time  (including  final  reclamation).  REEAs  for  which  disturbance 
acreages  can  be  quantified  are  presented  in  Table  3.2  and  RFFAs  for  which  disturbance  acreages 
are  unknown  are  described  below.  RFFAs  identified  in  this  section  must  also  have  been 
determined  by  the  BEM  as  having  a  reasonable  likelihood  of  moving  forward  towards 
development  and  to  be  located  within  the  boundaries  of  the  various  CESAs  for  the  Proposed 
Action. 

The  Eremont  County  Master  Plan  predicts  a  moderate  population  growth  trend  and  the  future 
sprawl  of  mixed  development  along  the  Arkansas  Valley  and  scattered  residential  settlement 
farther  west  that  would  threaten  to  undermine  the  scenic,  rural  qualities  of  those  mountain  and 
plains  areas  that  are  necessary  to  attract  quality  growth  (Eremont  County  Planning 
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Commission  2015).  Future  residential  growth  would  also  result  in  additional  requests  for  rights- 
of-way  associated  with  new  roads  and  other  community  infrastructure.  Additionally,  increased 
motorized  and  non-motorized  recreational  use  of  BLM  lands,  particularly  along  the  Arkansas 
River,  is  anticipated. 

Mining  in  Fremont  County  typically  provides  construction  materials  for  out-of-county 
development  along  the  Colorado  Front  Range.  Due  to  the  relatively  high  predicted  population 
increase  along  the  Front  Range  (36  percent  between  2018  and  2040  [Colorado  Department  of 
Local  Affairs  2017]),  demand  for  aggregates  is  expected  to  continue  at  the  same  or  greater  rate. 
Future  demand  for  both  freight  and  passenger  rail  service  in  Colorado  and  adjacent  states  is 
projected  to  increase  in  the  coming  decades  due  to  population  growth  statewide  (CDOT  2018). 
This  increase  in  demand  is  likely  to  result  in  an  increased  demand  for  rail  ballast  material  for 
maintenance  and  construction  of  rail  lines. 

Other  development  predicted  in  the  Draft  Eastern  Colorado  Resource  Management  Plan  that 
could  contribute  to  cumulative  impacts  includes  renewable  energy  facilities,  utility  and  road 
rights  of  way,  vegetation  treatments  and  hazardous  fuels  reduction,  spread  and  invasion  of 
noxious  weeds,  continued  changes  and  possible  intensification  to  Colorado’s  climate  in 
association  with  global  climate  change,  and  increasing  wildfire  occurrence  and  intensity. 

3.3.  ISSUES  EVALUATION 

The  CEQ  regulations  state  that  NEPA  documents  “must  concentrate  on  the  issues  that  are  truly 
significant  to  the  action  in  question,  rather  than  amassing  needless  detail”  (40  CER  1500. l[b]). 
Although  many  issues  may  arise  during  scoping,  not  all  of  them  warrant  analysis  in  an  EIS.  An 
issue  is  analyzed  if  (1)  an  analysis  is  necessary  to  make  a  reasoned  choice  between  alternatives, 
or  (2)  the  issue  is  associated  with  significant  direct,  indirect,  or  cumulative  effects,  or  analysis  is 
necessary  to  determine  the  significance  of  the  effects.  Minor  issues  not  requiring  detailed 
analysis  are  those  where  the  effects  are  negligible  or  are  mitigated  through  the  design  features  of 
the  alternatives.  Table  3.3  summarizes  issues  identified  by  resource  that  are  carried  forward  for 
detailed  analysis  in  this  EIS.  Table  3.4  presents  resources  for  which  no  issues  were  identified  or 
for  which  issues  were  identified  but  not  carried  forward  for  detailed  analysis. 
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Table  3.3.  Issues  Carried  Forward  for  Evaluation  by  Resource  Area  or  Supplemental  Authority 


Program  Area 

Issue  Statement 

Resource 

Present? 

(Yes/No) 

Brought 
Forward  for 
Analysis? 
(Yes/No) 

Rationale 

Addressed 
in  Section 

Air  Resources 
and  Climate 

1)  What  types  and  amounts  of  hazardous  air  pollutants 
would  be  released  as  a  result  of  the  proposed  Parkdale 
Quarry  expansion,  and  what  are  the  potential  health 
and  environmental  effects? 

2)  What  types  and  amounts  of  criteria  air  pollutants 
would  be  emitted  as  a  result  of  the  proposed  Parkdale 
Quarry  expansion,  and  what  are  the  potential  effects  to 
ambient  air  quality  in  the  region? 

3)  What  types  and  amounts  of  greenhouse  gases  that 
would  contribute  to  global  climate  change  would  be 
emitted  as  a  result  of  the  proposed  Parkdale  Quarry 
expansion? 

Yes 

Yes 

Parkdale  Quarry  expansion  effects  on  air  quality  were 
identified  as  a  key  issue  during  scoping. 

3.4 

Social  and 
Economic 
Conditions 

How  would  the  proposed  Parkdale  Quarry  expansion 
affect  social  and  economic  conditions  in  Fremont 
County,  including  tourism? 

Yes 

Yes 

Parkdale  Quarry  expansion  effects  on  social  and 
economic  conditions  in  Fremont  County  were 
identified  as  a  key  issue  during  scoping. 

3.9 

Visual 

Resources 

What  is  the  extent  of  impact  on  sensitive  visual 
receptors  resulting  from  the  change  in  landforms 
during  operations  and  post-mining? 

Yes 

Yes 

Public  scoping  identified  potential  visual  impacts  as  a 
key  issue. 

3.8 

Water  Quality, 
Surface  and 
Ground 

1)  What  are  the  water  sources  and  water  requirements 
for  the  Parkdale  Quarry  expansion? 

2)  Is  dewatering  anticipated  to  be  required  in  any  of 
the  pits? 

3)  How  would  the  proposed  Parkdale  Quarry 
expansion  affect  water  quality,  quantity,  and  water 
rights? 

4)  How  would  surface  water  and  groundwater  be 
monitored  for  the  proposed  mine  expansion? 

Yes 

Yes 

Parkdale  Quarry  expansion  effects  on  water  resources 
in  the  study  area  were  identified  as  a  key  issue  during 
scoping. 

3.5 

Lands  with 
Wilderness 
Characteristics 

How  would  the  proposed  Parkdale  Quarry  Expansion 
affect  the  currently  inventoried  area  identified  as 
having  wilderness  characteristics? 

Yes 

Yes 

The  proposed  mine  expansion  area  contains  lands 
determined  through  inventory  to  possess  wilderness 
characteristics,  but  these  lands  are  not  specifically 
managed  to  protect  or  maintain  wilderness 
characteristics  under  the  Royal  Gorge  Resource  Area 

3.7 
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Program  Area 

Issue  Statement 

Resource 

Present? 

(Yes/No) 

Brought 
Forward  for 
Analysis? 
(Yes/No) 

Rationale 

Addressed 
in  Section 

RMP.  Lands  within  the  proposed  mine  expansion  area 
would  no  longer  qualify  as  lands  with  wilderness 
characteristics  once  mining  activities  commence. 

Wildlife; 

Migratory 

Birds 

How  would  the  proposed  Parkdale  Quarry  expansion 
affect  the  availability  and  quality  of  habitat  and 
nesting  sites  for  migratory  bird  species? 

Yes 

Yes 

No  raptor  nests  were  identified  within  the  proposed 

Sale  Area  during  surveys.  Migratory  birds  do  utilize 
the  area  and  the  Proposed  Action  would  affect 
available  habitat. 

3.6 

Wildlife: 

T&E, 

Sensitive 

Species 

How  would  the  proposed  Parkdale  Quarry  expansion 
affect  the  availability  and  quality  of  habitat  for  special 
status  wildlife  species? 

Yes 

Yes 

The  proposed  Sale  Area  does  provide  habitat  for  some 
BLM  sensitive  species  and  the  Proposed  Action  would 
affect  available  habitat.  No  habitat  for  federal  T&E 
species  is  located  within  the  proposed  Sale  Area. 

3.6 

Wildlife: 

Terrestrial 

How  would  the  proposed  Parkdale  Quarry  expansion 
affect  the  availability  and  quality  of  habitat  for 
bighorn  sheep  and  other  big  game  species? 

Yes 

Yes 

The  Proposed  Action  would  remove  suitable  habitat 
for  big  game  species. 

3.6 

NA  =  Not  Applicable 
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Table  3.4.  Resource  Area  or  Supplemental  Authority  for  Which  No  Issues  Were  Identified  or  Not  Carried  Forward  for 
Detailed  Evaluation 


Program  Area 

Issue  Statement 

Resource 

Present? 

(Yes/No) 

Brought 
Forward  for 
Analysis? 
(Yes/No) 

Rationale 

Cadastral  Survey 

No  issues  identified. 

Yes 

No 

Due  to  resurveys  in  the  subject  area,  the  location  of  the  Public  Land 
Survey  System  (PUSS)  bounding  the  Mineral  Material  Sale  project 
is  known  to  a  high  degree  of  certainty  (10  feet)  and  therefore,  the 
proposed  buffer  is  considered  adequate.  There  are  12  PLSS 
monuments  that  would  be  identified  and  protected  prior  to  ground 
disturbing  activities  as  directed  in  43  CFR  3809.420  and  CO  Rev 
Stat  §18-4-508. 

Cultural 

Resources 

Will  the  undertaking  directly,  indirectly,  or 
cumulatively,  and  adversely,  affect  any  historic 
properties  present  in  the  area  of  potential  effects? 

No 

No 

A  historic  property  (a  site  eligible  for  the  National  Register  of 
Historic  Places  [NRHP])  was  found  in  the  area  of  potential  effects 
(see  report  CR-RG-17-101  P).  However,  the  historic  property  will 
not  be  affected  by  the  proposed  undertaking,  as  project  redesign 
eliminated  the  site  from  the  area  of  potential  effects. 

Environmental 

Justice 

Will  the  proposed  Parkdale  Quarry  expansion 
disproportionally  impact  environmental  justice 
populations? 

No 

No 

Review  of  2017  U.S.  Census  data  indicates  that  Fremont  County 
does  not  have  environmental  justice  populations  (Table  3.15)  that 
meet  the  criteria  of  having  five  percentage  points  greater  than  the 
State  of  Colorado. 

Farmlands, 

Prime  and 

Unique 

No  issues  identified. 

No 

No 

The  U.S.  Department  of  Agriculture,  Natural  Resources 
Conservation  Service  soil  survey  for  Fremont  County  Area, 
Colorado  classifies  several  soil  map  units  as  “prime  farmland  if 
irrigated”  along  Tallahassee  Creek,  County  Road  157,  and  U.S. 
Highway  50.  These  soils  are  confined  to  floodplains  along 
Tallahassee  Creek  and  the  Arkansas  River  and  do  not  extend  into 
the  proposed  mine  expansion  area,  which  is  predominantly 
confined  to  adjacent  upland  areas.  No  direct  or  indirect  effects  to 
these  soils  are  anticipated  from  the  Parkdale  Quarry  expansion,  and 
there  is  no  current  or  anticipated  use  of  these  lands  for  agriculture. 

Wildland  Fire 
and  Fuel 
Management 

No  issues  identified. 

No 

No 

The  BUM  would  continue  to  manage  wildland  fire  and  fuels  on 
BLM-administered  lands  outside  of  the  mineral  material  Sale  Area 
in  accordance  with  current  policies  and  practices.  Martin  Marietta 
would  implement  best  practices  for  wildfire  prevention  and 
response,  minimizing  the  potential  for  mining  activities  to  ignite  a 
wildfire  within  or  adjacent  to  the  proposed  mine  expansion  area. 
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Program  Area 

Issue  Statement 

Resource 

Present? 

(Yes/No) 

Brought 
Forward  for 
Analysis? 
(Yes/No) 

Rationale 

The  BLM  would  require  a  contract  to  purchase  forest  products  to 
be  in  place  prior  to  new  disturbances.  Forest  product  removal 
would  reduce  fuel  loading  and  risk  of  wildland  fire.  All  forest 
products  and  other  vegetative  material  would  be  harvested,  stored, 
and  removed  or  disposed  of  in  accordance  with  BLM 
specifications,  and  in  a  manner  that  minimizes  the  potential  for 
wildfire  ignition. 

Forest 

Management 

No  issues  identified. 

Yes 

No 

The  BLM  would  require  a  contract  to  purchase  forest  products  to 
be  in  place  prior  to  new  disturbances.  All  forest  products  and  other 
vegetative  material  would  be  harvested,  stored,  and  removed  or 
disposed  of  in  accordance  with  BLM  specifications,  and  in  a 
manner  that  minimizes  the  potential  for  wildfire  ignition. 

Geology  and 
Minerals 

No  issues  identified. 

Yes 

No 

There  are  no  known  coal  resources  within  the  vicinity  of  the 
proposed  mine  expansion  area.  Various  metals  and  nonmetallic 
minerals  have  the  potential  to  occur  in  areas  of  Fremont  County  in 
proximity  to  the  Parkdale  Quarry;  however,  all  active  mining 
claims  within  the  proposed  mine  expansion  area  are  held  by  Martin 
Marietta.  There  is  no  potential  for  oil  and  gas  development  or 
active  leases  in  the  vicinity  of  the  proposed  mine  expansion 
boundary. 

Invasive  Plants 

How  would  the  proposed  Parkdale  Quarry 
expansion  affect  the  potential  for  invasive  plants  to 
colonize  and  spread  during  and  after  the  operational 
life  of  the  mine? 

Yes 

No 

Noxious  weeds  and  non-native  plant  species  infestations  are  limited 
to  areas  of  historic  disturbance  associated  with  past  livestock 
grazing  along  Currant  Creek  within  the  proposed  buffer  area. 

Martin  Marietta  design  features  would  address  treatment  of  weeds 
under  the  Proposed  Action. 

Lands  and 

Realty 

No  issues  identified. 

Yes 

No 

The  proposed  Parkdale  Quarry  expansion  would  not  alter  existing 
land  ownership  and  administration. 

Noise 

How  would  noise  impact  recreation  activity  within 
the  Arkansas  Headwaters  Recreation  Area? 

Yes 

No 

Recreation  activity  is  currently  affected  by  existing  mining  and 
processing  operations.  The  proposed  action  and  alternatives  would 
not  substantially  alter  the  level  of  noise  resulting  from  mining  and 
processing  activity  and  therefore  user  experience  within  the  AHRA 
would  be  similar  to  Alternative  B. 
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Program  Area 

Issue  Statement 

Resource 

Present? 

(Yes/No) 

Brought 
Forward  for 
Analysis? 
(Yes/No) 

Rationale 

Paleontology 

No  issues  identified. 

No 

No 

The  BLM  conducted  a  paleontological  survey  for  the  exploration 
work  that  was  conducted  within  the  proposed  mine  expansion  area 
during  preparation  of  the  Parkdale  Area  Mineral  Materials 

Sampling  EA.  The  only  area  with  potential  fossil  yield  was  located 
in  the  vicinity  of  the  sandstone  outcrop  on  the  southern  edge  of  the 
proposed  mine  expansion  area.  The  proposed  mine  expansion  area 
was  modified  to  exclude  this  area  and  therefore  would  eliminate  the 
potential  for  direct  effects  to  the  paleontological  resources. 

Range 

Management 

No  issues  identified. 

Yes 

No 

The  proposed  mine  expansion  area  overlaps  the  Parkdale  grazing 
allotment,  which  is  permitted  to  Stone  &  Long  for  128  authorized 
AUMs.  The  proposed  mining  area  occurs  in  an  area  that  is 
currently  not  accessible  to  livestock  due  to  steep  rocky  slopes  and 
limited  forage  production.  Therefore,  the  proposed  mine  expansion 
area  does  not  account  for  any  loss  of  allocated  AUMs. 

Recreation 

How  would  public  access  for  recreational  activities 
and  recreational  opportunities  and  settings  on  lands 
within  and  surrounding  the  proposed  mine 
expansion  area  be  affected? 

Yes 

No 

Public  access  to  the  area  is  difficult  but  if  a  recreationist  gained 
access  to  the  area,  the  recreational  opportunities  and  settings  would 
be  changed  from  its  current  state  with  the  proposed  expansion.  The 
mine  expansion  would  increase  the  amount  of  noise,  light  with 
night  activity,  and  increased  human  activity  in  the  area.  This  might 
deter  recreationists  seeking  solitude  and  quiet.  Considering  mining 
activity  is  already  occurring  in  the  area,  the  change  would  be 
expected  to  be  minor.  The  Proposed  Action  is  not  anticipated  to 
impact  the  ability  for  the  public  to  access  the  Arkansas  Headwaters 
Recreation  Area  or  substantially  change  the  visitors  experience. 
Impacts  to  the  Arkansas  Headwaters  Recreation  Area  would  be 
similar  in  nature  to  those  currently  experienced  due  to  current 
mining  at  Parkdale. 

Soils 

No  issues  identified. 

Yes 

No 

Martin  Marietta  proposes  to  separate,  store,  and  reclaim  topsoil  in 
accordance  with  best  management  practices  and  procedures 
specified  in  the  mining  and  reclamation  plan.  Implementation  of 
these  practices  and  procedures  would  minimize  soil  losses  as  a 
result  of  the  quarry  expansion. 

Tribal  Concerns 

Will  the  undertaking  affect  historic  properties  with 
traditional  and  religious  significance  to  tribes? 

Yes 

No 

The  BLM  consulted  with  16  tribes  regarding  this  undertaking 
(Apache  Tribe  of  Oklahoma,  Cheyenne  and  Arapaho  Tribes  of 
Oklahoma,  Cheyenne  River  Sioux  Tribe,  Comanche  Nation  of 
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Program  Area 

Issue  Statement 

Resource 

Present? 

(Yes/No) 

Brought 
Forward  for 
Analysis? 
(Yes/No) 

Rationale 

Oklahoma,  Crow  Creek  Sioux,  Eastern  Shoshone,  Jicarilla  Apache 
Nation,  Kiowa  Tribe  of  Oklahoma,  Northern  Arapaho  Tribe, 
Northern  Cheyenne  Tribe,  Northern  Ute  Tribe,  Oglala  Sioux  Tribe, 
Rosebud  Sioux  Tribe,  Southern  Ute  Tribe,  Standing  Rock  Lakota 
Tribe,  and  the  Ute  Mountain  Ute  Tribe).  Several  tribes  requested 
additional  consultation,  including  the  opportunity  to  visit  the  area 
of  potential  effects.  The  tribes  that  requested  additional 
consultation  were  extremely  concerned  about  the  highly  sensitive 
site  that  had  been  eliminated  from  the  area  of  potential  effects. 

They  requested  that  the  area  in  which  the  site  is  located  never  be 
developed  or  added  back  into  the  project.  The  operator  assured 
them  that  it  would  not  ever  be  included  in  the  area  of  potential 
effects. 

Vegetation 

How  would  the  proposed  Parkdale  Quarry 
expansion  affect  the  abundance  and  composition  of 
plant  communities  during  operations  and  post¬ 
mining? 

Yes 

No 

No  unique  vegetation  communities  were  documented  within  the 
proposed  Sale  Area  during  surveys.  Existing  vegetation  would  be 
removed  from  the  site  and  reclaimed  upon  mining  completion. 

Wastes, 
Hazardous  or 
Solid 

No  issues  identified. 

N/A 

No 

Hazardous  or  solid  wastes  would  be  managed  in  accordance  all 
applicable  laws  and  regulations.  Martin  Marietta  anticipates  limited 
to  no  use  of  hazardous  wastes  at  the  mine. 

Wetlands  and 
Riparian 

Would  the  proposed  Parkdale  Quarry  expansion 
affect  any  waters  of  the  United  States,  as  determined 
by  the  U.S.  Army  Corps  of  Engineers? 

Yes 

No 

No  wetland  areas  determined  to  be  jurisdictional  waters  of  the 
United  States  have  been  identified  within  the  proposed  materials 
mining  area.  Some  limited  areas  of  riparian  vegetation  associated 
with  isolated  spring  locations  would  be  removed  under  the 

Proposed  Action. 

Wildlife: 

Aquatic 

No  issues  identified. 

No 

No 

No  aquatic  wildlife  resources  have  been  identified  within  the 
proposed  mine  expansion  area  and  no  indirect  effects  are 
anticipated  to  aquatic  wildlife  resources  downstream  of  the  mine 
pending  the  results  of  the  water  resources  analysis  prepared  for  the 
EIS. 

Special 

Designations  - 
Areas  of  Critical 
Environmental 

No  issues  identified. 

Yes 

No 

The  proposed  mine  expansion  area  was  modified  to  avoid  the 
Arkansas  Canyonlands  ACEC,  such  that  there  would  be  no  effect 
to  the  Arkansas  Canyonlands  ACEC  resulting  from  the  proposed 
expansion  of  the  Parkdale  Quarry. 
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Program  Area 

Issue  Statement 

Resource 

Present? 

(Yes/No) 

Brought 
Forward  for 
Analysis? 
(Yes/No) 

Rationale 

Concern 

Special 

Designations  - 
Wild  and  Scenic 
Rivers 

No  issues  identified. 

Yes 

No 

The  BLM  assigned  a  tentative  classification  as  suitable 
(recreational)  for  inclusion  in  the  Wild  and  Scenic  River  System  to 
the  segment  of  the  Arkansas  River  that  flows  from  Salida  to 

Parkdale  and  passes  directly  south  of  the  Parkdale  Quarry,  known 
as  Arkansas  River  Segment  3.  The  ORVs  for  this  segment  are 
recreation,  scenery,  wildlife,  botany,  fish  and  cultural  The  proposed 
project  would  not  impact  recreation,  wildlife,  botany,  fish,  and 
cultural  ORVs  because  those  ORVs  are  confined  to  the  footprint  of 
the  suitable  stream  segment,  which  is  limited  to  14  mile  on  each 
side  of  the  river  from  the  ordinary  high-water  mark.  The  scenery 
ORV  would  not  be  impacted  because  visitors  using  the  river  would 
not  be  able  to  see  the  mining  activities  from  the  river,  and  because 
overall,  the  project  is  designed  to  minimize  visual  impacts. 

Special 

Designations  - 

Wilderness, 

Wilderness 

Study  Areas,  or 
Natural  Areas 

How  would  the  proposed  Parkdale  Quarry 

Expansion  affect  the  proposed  Table  Mountain 
Wilderness  Area? 

No 

No 

The  nearest  existing  wilderness  or  wilderness  study  area  or  Natural 
Area  is  the  High  Mesa  Grassland  Natural  Area,  is  located  more  than 
2.5  miles  from  the  proposed  mine  expansion  area.  The  proposed 
Parkdale  Quarry  expansion  would  not  directly  affect  wilderness  or 
wilderness  study  areas.  The  proposed  Sale  Area  includes  a  limited 
portion  of  the  proposed  but  not  currently  designated  Table  Mountain 
Wilderness  Area. 
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3.4.  AIR  RESOURCES  AND  GREENHOUSE  GASES 

Issue  1:  What  types  and  amounts  of  criteria  air  pollutants  would  be  emitted  as  a 

result  of  the  proposed  Parkdale  Quarry  expansion,  and  what  are  the  potential  effects  to 
ambient  air  quality  in  the  region? 

Issue  2:  What  types  and  amounts  of  hazardous  air  pollutants  would  be  released  as  a 

result  of  the  proposed  Parkdale  Quarry  expansion,  and  what  are  the  potential  health  and 
environmental  effects? 

Issue  3:  What  types  and  amounts  of  greenhouse  gases  that  would  contribute  to  global 

climate  change  would  be  emitted  as  a  result  of  the  proposed  Parkdale  Quarry  expansion? 

3.4.1.  Affected  Environment 

Air  pollution  and  greenhouse  gases  (GHGs)  within  the  planning  area  originate  from  such  sources 
as  industry,  agricultural  activities,  energy  production,  transportation,  residential  activities,  and 
consumer  product  use.  The  U.S.  Environmental  Protection  Agency  (EPA)  has  established 
National  Ambient  Air  Quality  Standards  (NAAQS)  for  criteria  pollutants,  which  include  carbon 
monoxide  (CO),  nitrogen  dioxide  (NO2),  ozone,  particulate  matter  (PMio  and  PM2.5),  sulfur 
dioxide  (SO2),  and  lead.  The  State  of  Colorado  also  has  its  own  ambient  air  quality  standards  that 
are  similar  to  the  NAAQS.  EPA  designates  areas  as  attainment  (having  pollutant  levels  that  are 
within  the  NAAQS),  nonattainment  (having  pollutant  levels  that  exceed  the  NAAQS),  or 
maintenance  (having  pollutant  levels  that  formerly  exceeded  the  NAAQS  but  that  have  been 
reduced  to  attainment  levels).  EPA  has  designated  Eremont  County  as  attainment  for  all  criteria 
pollutants. 

Hazardous  air  pollutants  (HAPs)  are  pollutants  that  are  known  or  suspected  to  cause  cancer  or 
other  serious  health  effects,  such  as  reproductive  effects  or  birth  defects,  or  adverse 
environmental  effects.  Health  concerns  due  to  hazardous  air  pollutants  generally  are  considered 
too  localized  to  be  included  under  the  scope  of  NAAQS.  EPA  regulates  HAPs  through  emission 
standards,  including  National  Emission  Standards  for  Hazardous  Air  Pollutants,  which  limit 
emission  rates  and  apply  to  affected  sources  that  are,  or  are  located  at,  major  sources  of  HAP 
emissions.  A  major  source  is  defined  in  40  CER  63.2  as  any  stationary  source  that  emits  or  has 
the  potential  to  emit  10  tons  per  year  or  more  of  any  single  HAP  or  25  tons  per  year  or  more  of 
any  combination  of  HAPs.  Based  on  the  provisions  of  its  Colorado  Department  of  Public  Health 
and  Environment  (CDPHE)  air  quality  permit,  the  Parkdale  Quarry  is  not  a  major  HAP  source. 

The  CDPHE  measures  air  quality  at  sites  throughout  the  state.  The  nearest  CDPHE  monitoring 
site  to  the  project  is  located  in  Canon  City  and  measures  PMio  (EPA  site  ID  08-043-0003).  The 
NAAQS  for  PMio  is  150  micrograms  per  cubic  meter  (pg/m^)  averaged  over  24  hours.  In  the 
most  recent  three  years  with  complete  data  available  (2016-2018),  maximum  24-hour  PMio 
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concentrations  measured  at  this  site  were  54  |ag/m^,  48  |ag/m^,  and  39  |Jg/m^,  respectively,  which 
at  this  site  did  not  exceed  the  NAAQS. 

The  CDPHE  assigns  all  geographical  regions  a  priority  class  depending  on  how  much  air  quality 
is  allowed  to  degrade  under  the  Prevention  of  Significant  Deterioration  (PSD)  permitting  rules. 
Class  I  areas  are  those  of  special  national  or  regional  natural,  scenic,  recreational,  or  historic 
value,  and  this  category  allows  for  very  little  degradation  in  air  quality.  Class  II  areas  allow 
for  reasonable  industrial/economic  expansion.  Major  stationary  sources  of  air  pollution 
authorized  on  BLM-administered  lands  can  contribute  to  the  consumption  of  PSD  increments. 
The  Parkdale  Quarry  is  limited  under  its  CDPHE  air  quality  permit  to  emissions  levels  that  are 
less  than  the  EPA  thresholds  for  PSD  review.  Therefore,  the  PSD  requirements  do  not  apply  to 
Parkdale  Quarry. 

Visibility  impairment  or  haze  is  caused  when  sunlight  encounters  tiny  pollution  particles  in  the 
atmosphere  and  is  either  absorbed  or  scattered,  which  reduces  the  clarity  and  color  of  what  can 
be  seen.  Eederal  land  management  agencies  including  the  BEM  express  visibility  in  terms  of 
deciviews  (dv).  A  change  of  one  dv  is  approximately  a  10-percent  change  in  the  light  extinction 
coefficient  (i.e.,  light  that  is  scattered  or  absorbed  and  does  not  reach  the  observer),  which  is  a 
small  but  usually  perceptible  scenic  change.  To  assess  the  visibility  impact  of  a  project,  the 
agencies  use  a  threshold  of  0.5  dv  for  projects  that  could  contribute  to  a  visibility  problem  and 
1.0  dv  for  projects  that  by  themselves  could  cause  visibility  issues.  Measurements  from  the 
visibility  monitors  nearest  the  planning  area  (located  at  Rocky  Mountain  National  Park  and  Great 
Sand  Dunes  National  Park)  show  that  existing  visibility  is  less  than  under  natural  conditions,  but 
shows  an  improving  trend  over  time. 

Deposition  of  air  pollutants  such  as  sulfur  and  nitrogen  may  cause  acidification  of  soils  and 
surface  waters,  affecting  water  chemistry,  aquatic  vegetation,  invertebrate  communities, 
amphibians,  fish,  soil  microorganisms,  and  plants.  Eederal  land  management  agencies  use  a 
threshold  of  0.005  kilograms  per  hectare  per  year  to  assess  deposition  impacts  of  a  project.  The 
deposition  monitors  nearest  the  planning  area  are  located  at  Rocky  Mountain  National  Park  and 
Great  Sand  Dunes  National  Park.  Measurements  at  Rocky  Mountain  National  Park  show  that 
existing  deposition  rates  are  greater  than  under  natural  conditions,  but  show  a  slightly  improving 
trend  over  time.  Measurements  at  Great  Sand  Dunes  National  Park  show  no  clear  trend  in 
deposition  rates. 

Greenhouse  gases  (GHGs)  are  so  named  because  of  their  heat-trapping  capacity  and  contribution 
to  global  warming.  These  gases  include  carbon  dioxide  (CO2),  methane  (CH4),  nitrous  oxide 
(N2O),  and  several  fluorinated  species  of  gases  such  as  hydrofluorocarbons,  perfluorocarbons, 
and  sulfur  hexafluoride.  CO2  is  emitted  from  the  combustion  of  fossil  fuels  (oil,  natural  gas,  and 
coal),  solid  waste,  trees,  and  wood  products,  and  as  a  result  of  other  chemical  reactions 
(e.g.,  cement  manufacturing).  The  production,  transport,  and  combustion  of  coal,  natural  gas,  and 
oil  emit  methane.  Methane  also  results  from  livestock  and  other  agricultural  practices  and  from 
the  decay  of  organic  waste  in  municipal  solid  waste  landfills.  Agricultural  and  industrial 
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activities  as  well  the  combustion  of  fossil  fuels  and  solid  waste  emit  N2O.  Fluorinated  gases  are 
powerful  greenhouse  gases  that  are  emitted  from  a  variety  of  industrial  processes  and  are  often 
used  as  substitutes  for  ozone-depleting  substances  (e.g.,  chlorofluorocarbons, 
hydrochlorofluorocarbons,  and  halons).  GHG  emissions  commonly  are  expressed  as  CO2 
equivalent  (C02e)  which  is  an  average  of  the  individual  gas  emissions  weighted  according  to 
their  respective  global  warming  potentials. 

The  Intergovernmental  Panel  on  Climate  Change  (IPCC  2013)  indicates  that  an  increase  in 
atmospheric  GHG  concentration  results  in  an  increase  in  the  earth’s  average  surface  temperature, 
primarily  by  trapping  and  thus  decreasing  the  amount  of  heat  energy  radiated  by  the  Earth  back 
into  space.  The  phenomenon  is  commonly  referred  to  as  global  warming.  The  Intergovernmental 
Panel  on  Climate  Change  expects  global  warming  to  affect  weather  patterns,  average  sea  level, 
ocean  acidification,  chemical  reaction  rates,  and  precipitation  rates,  all  of  which  is  collectively 
referred  to  as  climate  change. 

3.4.2.  Environmental  Effects 

3.4.2. 1.  Direct  and  Indirect  Effects  from  Alternative  A 

Issue  1:  What  types  and  amounts  of  criteria  air  pollutants  would  be  emitted  as  a 

result  of  the  proposed  Parkdale  Quarry  expansion,  and  what  are  the  potential  effects  to 
ambient  air  quality  in  the  region? 

An  emissions  inventory  was  developed  to  characterize  the  emissions  from  the  Parkdale  Quarry 
and  the  proposed  expansion.  Information  on  emissions  from  stationary  sources  was  taken  from 
the  facility’s  air  quality  permit.  Emissions  from  mobile  sources  (construction,  excavation,  and 
materials  handling  equipment;  trucks;  worker  vehicles;  and  locomotives)  were  calculated  based 
on  emission  factors  taken  from  EPA  models  and  databases,  and  the  proposed  activity  levels  for 
these  sources. 

Assumptions  for  the  analysis  were  selected  to  be  conservative  (tending  to  overestimate 
emissions).  Eor  example,  where  projections  indicated  a  range  of  values,  the  high  end  of  the  range 
was  selected  for  the  emissions  estimate.  Alternative  A  would  increase  the  quarry’s  production 
rate  and  with  it  the  activity  levels  of  equipment  and  vehicles,  which  would  lead  to  increased 
emissions.  On  the  other  hand,  mobile  source  emissions  on  a  per-unit  basis  are  expected  to 
decrease  over  time  because  of  increasingly  stringent  regulation  by  the  EPA,  as  older,  higher- 
emitting  trucks  and  equipment  are  retired  and  replaced  by  newer,  lower-emitting  ones.  Because 
of  these  two  opposing  trends,  the  scenario  of  maximum  emissions  can  occur  in  years  other  than 
those  in  which  maximum  production  occurs.  Accordingly,  emissions  were  evaluated  for  Phase  1 
in  2020  with  a  production  rate  of  2,000,000  tons  per  year,  and  for  Phase  2  in  2033  with  a 
production  rate  of  4,000,000  tons  per  year.  Emissions  in  Phases  3  through  5  would  occur  after 
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2033  and  are  expected  to  be  less  than  in  Phase  2  for  the  same  production  level.  Table  3.5 
presents  the  estimated  emissions  inventory. 


Table  3.5.  Estimated  Emissions  Inventory 


Alternative  and 
Source  Type  (Year) 

Emissions  (criteria  pollutants  in  U.S.  tons  per  year, 

GHGs  in  metric  tons  per  year  of  CO2  equivalent) 

CO 

NOx 

PMio 

PM2.S 

SO2 

voc 

GHGs 

Alternative  B  (2020) 

Stationary  Permitted' 

3 

18 

50 

7 

1 

1 

715 

Mobile  (except  rail)^ 

15 

19 

17 

5 

0 

1 

1,498 

Rail 

32 

120 

3 

3 

NA 

5 

11,277 

Blasting^ 

26 

7 

1 

0 

1 

NA 

201 

Purchased  Electricity 
(offsite  power  plants) 

NA^ 

3 

NA 

NA 

2 

NA 

3,829 

Total 

76 

167 

70 

15 

4 

7 

17,520 

Alternative  A  -  Phase  1  (2020) 

Stationary  Permitted' 

3 

18 

50 

7 

1 

1 

715 

Mobile  (except  rail)^ 

17 

22 

17 

5 

0 

1 

1,498 

Rail 

84 

314 

7 

7 

NA 

12 

29,492 

Blasting^ 

52 

13 

1 

0 

2 

NA 

402 

Purchased  Electricity 
(offsite  power  plants) 

NA 

8 

NA 

NA 

5 

NA 

9,300 

Total 

157 

374 

75 

20 

7 

15 

41,407 

Alternative  B  (2033) 

Stationary  Permitted' 

3 

18 

50 

7 

1 

1 

715 

Mobile  (except  rail)^ 

39 

39 

17 

18 

0 

2 

1,484 

Rail 

14 

16 

16 

4 

0 

1 

11,277 

Blasting^ 

26 

7 

1 

0 

1 

NA 

201 

Purchased  Electricity 
(offsite  power  plants) 

NA 

3 

NA 

NA 

2 

NA 

3,829 

Total 

76 

96 

67 

12 

4 

4 

17,506 

Alternative  A  -  Phase  2  (2033) 

Stationary  Permitted' 

6 

32 

88 

13 

2 

2 

1,430 

Mobile  (except  rail)^ 

25 

28 

28 

12 

0 

2 

2,520 

Rail 

169 

273 

5 

5 

NA 

10 

58,985 

Blasting^ 

105 

27 

3 

0 

3 

NA 

804 

Purchased  Electricity 
(offsite  power  plants) 

NA 

8 

NA 

NA 

5 

NA 

9,300 

Total 

316 

378 

125 

26 

10 

16 

73,038 
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Alternative  and 
Source  Type  (Year) 

Emissions  (criteria  pollutants  in  U.S.  tons  per  year, 

GHGs  in  metric  tons  per  year  of  CO2  equivalent) 

CO 

NOx 

PMio 

PM2.5 

SO2 

voc 

GHGs 

Emissions  Change  with  Alternative  A  Compared  to  Alternative  B 

Phase  1  (2020) 

81 

208 

5 

5 

4 

8 

23,887 

Phase  2  (2033) 

240 

282 

58 

14 

6 

12 

55,532 

Source:  Martin  Marietta  2019b 


Emissions  have  been  rounded  to  the  nearest  ton. 

Values  less  than  0.5  have  been  rounded  to  zero. 

Sum  of  individual  values  may  not  equal  total  due  to  rounding. 

*  Includes  point  sources  and  fugitive  emissions.  Emissions  for  2020  are  permitted  limits. 
^Includes  combustion  and  fugitive  emissions. 

^  NA  =  Not  available 


Emissions  from  stationary  sources  are  limited  by  the  terms  of  the  quarry’s  air  quality  permit  to 
correspond  to  a  production  limit  of  2,250,000  tons  per  year  and  were  assumed  not  to  change  for 
Phase  1.  However,  if  production  rates  with  Alternative  A  were  to  increase  above  these  limits,  as 
in  Phase  2,  Martin  Marietta  would  be  required  to  apply  to  CDPHE  for  an  amendment  to  its 
permit  to  allow  the  increased  production  and  emissions.  In  Table  3.5,  emissions  from  stationary 
permitted  sources  under  Phase  2  are  assumed  to  reflect  an  amended  permit  and  have  been  scaled 
up  according  to  production  rates. 

Martin  Marietta  plans  to  transition  from  the  use  of  conventional  diesel  fuel  in  Phase  1  to 
50  percent  diesel  and  50  percent  electric  or  alternative  fuels  in  Phase  2,  and  to  100  percent 
electric  or  alternative  fuels  in  Phases  3  through  5.  As  a  result,  emissions  of  exhaust  pollutants 
(primarily  from  mobile  sources)  in  Phase  2  are  expected  to  be  less  than  shown  in  Table  3.5,  and 
would  be  still  less  in  Phases  3  through  5.  The  future  emissions  from  power  plants  that  would 
generate  the  electricity  to  charge  electrified  equipment  and  vehicles  are  not  known  because 
commercialization  of  electric  technology  for  the  applicable  equipment  has  barely  begun,  and 
electric  technology  is  not  yet  feasible  for  the  heavier  equipment.  The  future  emission  rates  from 
alternatively-fueled  equipment  would  depend  on  the  selection  of  alternative  fuels.  Therefore, 
emission  reductions  that  could  occur  from  the  transition  to  electric  and  alternative  fuels  were  not 
quantified.  This  contributes  to  the  conservatism  of  the  analysis. 

Railroad  ballast  would  be  a  primary  product  of  the  Parkdale  Quarry.  Currently,  ballast  used  in 
Colorado  must  be  shipped  by  rail  from  quarries  in  Oklahoma  and  Wyoming.  Martin  Marietta 
projects  that  the  Parkdale  Quarry  would  provide  a  local  source  of  ballast,  which  would  displace 
ballast  shipments  from  the  larger  multi-state  region.  As  a  result,  under  Alternative  A,  rail  traffic 
and  the  associated  emissions  would  increase  at  the  Parkdale  site  but  would  decrease  regionally  as 
longer  rail  trips  are  displaced  by  shorter  rail  trips.  Moreover,  Martin  Marietta  projects  that  local 
demand  for  ballast  under  Alternative  B  would  result  in  development  of  four  additional  quarries 
in  Colorado  that  would  ship  their  production  by  truck.  Under  Alternative  A,  the  Parkdale  Quarry 
would  meet  the  regional  demand  for  ballast,  and  to  the  extent  that  it  would  do  so  with  rail 
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shipment,  truck  volumes  from  other  quarries  would  be  decreased.  This  displacement  of  truck 
trips  by  rail  would  lead  to  additional  emissions  reductions.  Information  is  not  available  to 
quantify  regional  emissions  reductions  and  they  are  not  included  in  Table  3.5.  However,  such 
reductions  are  expected  to  reduce  the  potential  regional  impacts  of  Alternative  A  on  air  quality, 
visibility,  and  acid  deposition. 

Based  on  the  estimated  emissions  and  the  distances  from  the  project  to  areas  of  likely  exposure 
of  the  public  to  the  emissions  (approximately  3,000  feet  or  more),  criteria  pollutant 
concentrations  under  Alternative  A  are  not  expected  to  exceed  the  NAAQS.  Alternative  A  is  not 
expected  to  result  in  substantial  effects  on  visibility  or  acidic  deposition  in  Class  I  areas. 

General  Conformity  Evaluation 

States  and  local  authorities  have  the  responsibility  for  bringing  their  regions  into  compliance 
with  the  NAAQS.  State  Implementation  Plans  are  EPA-approved  plans  that  set  forth  the 
applicable  air  pollution  control  requirements  for  each  State.  Section  176(c)  of  the  Clean  Air  Act 
prohibits  Federal  entities  from  taking  actions  in  nonattainment  or  maintenance  areas  that  do  not 
“conform”  to  the  State  Implementation  Plan.  The  purpose  of  this  conformity  requirement  is  to 
ensure  that  Federal  activities:  (1)  do  not  interfere  with  the  emissions  budgets  in  the  State 
Implementation  Plans;  (2)  do  not  cause  or  contribute  to  new  violations  of  the  NAAQS;  and 
(3)  do  not  impede  the  ability  to  attain  or  maintain  the  NAAQS.  To  implement  Clean  Air  Act 
section  176(c),  EPA  issued  the  General  Conformity  Rule  (40  Code  of  Federal  Regulations  93, 
subpart  B). 

The  General  Conformity  Rule  established  emissions  thresholds  (40  Code  of  Federal  Regulations 
93.153)  for  use  in  evaluating  the  conformity  of  a  project.  To  evaluate  conformity,  all  changes  in 
direct  and  indirect  emissions  (as  defined  in  the  rule)  are  summed.  If  the  net  emissions  increases 
due  to  the  project  are  less  than  the  thresholds,  the  project  is  presumed  to  conform  and  no  further 
conformity  evaluation  is  required.  If  the  emission  increases  exceed  any  of  the  thresholds,  a 
conformity  determination  is  required.  The  BFM,  as  the  Federal  entity  with  jurisdiction  for  the 
proposed  action,  must  demonstrate  that  the  proposed  action  meets  the  requirements  of  the 
General  Conformity  Rule. 

The  Conformity  Rule  applies  only  to  those  pollutants  for  which  the  project  area  is  designated 
nonattainment  or  maintenance.  The  Parkdale  Quarry  is  not  located  within  a  nonattainment  or 
maintenance  area,  so  the  General  Conformity  Rule  does  not  apply  to  emissions  at  the  Parkdale 
Quarry  site.  However,  trucks  and  trains  associated  with  the  quarry  travel  through  two 
maintenance  areas:  the  Canon  City  PMio  maintenance  area  and  the  Colorado  Springs  CO 
maintenance  area.  Therefore,  the  changes  in  PMio  and  CO  emissions,  respectively,  associated 
with  Alternative  A  that  would  occur  in  these  maintenance  areas  were  compared  to  the  General 
Conformity  thresholds,  which  are  100  tons  per  year  of  each  pollutant.  Emissions  were  calculated 
for  the  portion  of  truck  and  train  travel  associated  with  Alternative  A  that  would  occur  within  the 
Canon  City  PMio  maintenance  area  and  the  Colorado  Springs  CO  maintenance  area.  In  both 
areas,  the  emissions  increases  that  would  occur  under  Alternative  A  would  be  less  than  the 
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conformity  thresholds.  Accordingly,  a  General  Conformity  determination  is  not  required  for 
Alternative  A. 

Protective/Mitigation  Measures 

Because  criteria  pollutant  concentrations  under  Alternative  A  are  not  expected  to  exceed  the 
NAAQS,  and  regional  emissions  reductions  are  expected,  no  protective/mitigation  measures  for 
criteria  pollutants  are  proposed. 

Issue  2:  What  types  and  amounts  of  hazardous  air  pollutants  would  be  emitted  as  a 

result  of  the  proposed  Parkdale  Quarry  expansion,  and  what  are  the  potential  effects  to 
ambient  air  quality  in  the  region? 

Based  on  the  provisions  of  its  CDPHE  air  quality  permit,  the  Parkdale  Quarry  is  not  a  major 
HAP  source  and  the  project  would  not  cause  the  Parkdale  Quarry  to  become  a  major  HAP 
source.  Based  on  the  Parkdale  Quarry’s  non-major  source  status  and  the  distances  from  the 
project  to  areas  of  likely  public  exposure  (approximately  3,000  feet  or  more),  no  adverse  health 
effects  are  expected  from  HAP  emissions  associated  with  the  project. 

Protective/Mitigation  Measures 

The  provisions  of  the  Parkdale  Quarry’s  air  quality  permit  that  limit  criteria  pollutant  emissions 
also  serve  to  limit  HAP  emissions.  Because  no  adverse  health  effects  are  expected  from  HAP 
emissions  associated  with  the  project,  no  protective/mitigation  measures  for  HAPs  are  proposed. 

Issue  3:  What  types  of  greenhouse  gases  would  be  emitted  as  a  result  of  the  proposed 

Parkdale  Quarry  expansion? 

The  primary  source  of  GHG  emissions  at  the  Parkdale  Quarry  is  exhaust  from  equipment  and 
vehicles,  and  to  a  lesser  extent  from  permitted  stationary  sources.  These  GHG  emissions  consist 
mostly  of  CO2,  and  smaller  amounts  of  CH4  and  N2O.  There  are  no  NAAQS  for  GHGs.  Potential 
climate  impacts  of  Alternative  A  are  evaluated  based  on  GHG  emissions  levels.  As  shown  in 
Table  3.5,  GHG  emissions  would  increase  under  Alternative  A.  These  increases  would 
contribute  incrementally  to  current  climate  change  trends.  However,  the  planned  transition  to 
electric  and  alternatively-fueled  equipment  is  likely  to  reduce  GHG  emissions.  Also,  regional 
GHG  emissions  would  decrease  due  to  displacement  of  longer  rail  trips  by  shorter  rail  trips,  and 
displacement  of  trucks  by  rail,  as  discussed  above  for  Issue  #1. 

Protective/Mitigation  Measures 

The  planned  decrease  in  diesel  fuel  usage  at  the  Parkdale  Quarry  over  time  is  likely  to  decrease 
GHG  emissions  at  the  site.  Also,  Alternative  A  would  decrease  emissions  regionally  as  discussed 
above  for  Issue  #1. 
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3.4.2.2.  Direct  and  Indirect  Effects  from  Alternative  B 

Under  Alternative  B,  the  proposed  expansion  would  not  occur  and  there  would  be  no  impact 
from  the  project.  Emissions  from  stationary  sources  at  the  Parkdale  Quarry  would  continue  to  be 
limited  by  the  provisions  of  its  existing  air  quality  permit.  Emissions  from  construction 
equipment,  trucks,  and  trains  associated  with  the  Parkdale  Quarry  would  be  expected  to  decrease 
slowly  over  time  as  older,  higher-emitting  equipment,  vehicles,  and  locomotives  are  retired  and 
replaced  with  newer,  lower-emitting  ones. 

3.4.2.3.  Direct  and  Indirect  Effects  from  Alternative  C 

The  emissions  inventory  under  Alternative  C  would  be  similar  to  the  emissions  summarized  in 
Table  3.2  for  Alternative  A.  Stationary  source  emissions  would  be  the  same  as  identified  in 
Table  3.2.  Alternative  C  would  have  minor  differences  in  on-site  mobile  source  emissions 
compared  to  Alternative  A  due  to  slight  differences  in  haul  road  routes  and  travel  distances  to  the 
processing  area  on  private  land.  Criteria  pollutant  concentrations  under  Alternative  C  are  not 
expected  to  exceed  the  NAAQS  based  on  the  estimated  emissions  and  the  distances  from  the 
alternate  Sale  Area  to  areas  of  likely  public  exposure  (approximately  3,000  feet  or  more). 
Alternative  C  is  not  expected  to  result  in  substantial  effects  on  visibility  or  acidic  deposition  in 
Class  I  areas. 

A  General  Conformity  determination  is  not  required  for  Alternative  C  because  the  emissions 
increases  that  would  occur  under  Alternative  C  would  be  similar  to  Alternative  A  and  therefore, 
less  than  the  conformity  thresholds. 

Parkdale  Quarry  is  not  a  major  HAP  source  based  on  the  CDPHE  air  quality  permit,  and  the 
proposed  expansion  would  not  become  a  major  HAP  source.  No  adverse  health  effects  are 
anticipated  from  HAP  emissions  associated  with  Alternative  C. 

Greenhouse  gas  emissions  would  increase  under  Alternative  C  at  similar  levels  to  Alternative  A, 
and  contribute  to  climate  change.  Reduction  in  greenhouse  gas  emissions  would  occur  with  the 
planned  transition  to  electric  and  alternatively-fueled  equipment  in  the  future.  In  addition, 
greenhouse  gas  emissions  would  be  reduced  with  displacement  of  trucks  by  rail  transport  and 
displacement  of  longer  rail  trips  by  shorter  rail  trips  as  a  result  of  Alternative  C. 

3.4.3.  Cumulative  Effects  Analysis 

The  CESA  for  air  resources  is  defined  as  the  proposed  Sale  Area  and  a  50-kilometer  (31 -mile) 
radius  around  the  project.  Past,  present,  and  reasonably  foreseeable  future  actions  that  could 
contribute  to  cumulative  impacts  to  air  quality  include  an  increase  in  industrial,  commercial,  and 
residential  development  and  motorized  vehicle  use.  The  population  in  the  planning  area  is 
projected  to  increase  by  35  percent  between  2018  and  2040  (Colorado  Department  of  Eocal 
Affairs  2017),  and  therefore  it  can  be  assumed  that  there  will  be  a  proportional  increase  in 
development  and  motor  vehicle  use  and  the  associated  emissions  at  the  regional  scale.  Regional 
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increases  in  emissions  would  be  lessened  by  current  and  future  EPA  and  CDPHE  requirements 
for  emission  controls. 

Emissions  from  past,  present,  and  reasonably  foreseeable  future  actions  would  disperse  in  the 
atmosphere  and  become  part  of  the  regional  background  pollutant  levels.  Because  of  the  rural 
nature  of  the  area,  ambient  background  concentrations  of  air  pollutants  are  expected  to  be 
relatively  low,  and  air  quality  in  the  region  is  expected  to  remain  in  attainment  for  criteria 
pollutants.  Cumulative  air  quality  impacts  from  Alternatives  A  and  C  would  not  be  substantial 
because  the  sum  of  the  background  levels  and  project-generated  concentrations  is  expected  to  be 
less  than  the  NAAQS  for  each  pollutant. 

Climate  change  is  by  nature  a  cumulative  impact,  and  all  GHG  emissions  play  a  role  in 
contributing  to  global  GHG  concentrations  and  climate  change.  The  following  summary  is 
adapted  from  the  BEM  Colorado  Annual  Air  Resources  Report  2.0  (BEM  2018),  which  is 
incorporated  herein  by  reference.  The  future  climate  will  reflect  the  warming  caused  by  past 
anthropogenic  emissions,  future  anthropogenic  emissions,  and  natural  variability.  In  the  coming 
decades,  the  magnitude  of  climate  change  will  be  significantly  affected  by  the  overall  trend  in 
global  GHG  emissions.  As  global  mean  surface  temperature  increases,  it  is  virtually  certain  that 
there  will  be  more  frequent  hot  and  fewer  cold  temperature  extremes  over  most  land  areas. 
Extremes  in  temperatures,  precipitation  and  drought,  and  storm  intensity  will  become  more 
common,  but  these  changes  will  not  be  uniform  geographically.  Oceans  will  continue  to  warm 
and  acidify,  levels  of  Arctic  sea  ice  will  continue  to  decrease,  and  sea  level  will  continue  to  rise. 
In  Colorado,  projections  indicate  future  warming.  Precipitation  trends  are  less  clear,  but  most 
projections  indicate  an  increase  in  winter  precipitation.  Trends  in  runoff  and  streamflow  also  are 
uncertain  though  projections  generally  indicate  decreases  in  annual  streamflow.  Increased 
warming,  drought,  and  insect  outbreaks,  all  associated  with  climate  change,  will  continue  to 
increase  wildfire  risks  and  impacts  to  people  and  ecosystems. 

GHG  emissions  associated  with  Alternatives  A  and  C  could  contribute  to  cumulative  global 
climate  impacts.  However,  given  the  relatively  low  GHG  emissions  associated  with  Alternatives 
A  and  C,  their  contribution  to  global  GHG  concentrations  and  any  resulting  climate  change 
would  be  low. 
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3.5.  SURFACE,  GROUND  WATER,  AND  WATER  QUALITY 

Issue  1:  What  are  the  water  sources  and  water  requirements  for  the  Parkdale 

Quarry  expansion? 

Issue  2:  Is  dewatering  anticipated  to  he  required  in  any  of  the  pits? 

Issue  3:  How  would  the  Parkdale  Quarry  expansion  affect  water  quality,  quantity, 

and  water  rights? 

Issue  4:  How  would  surface  water  and  groundwater  he  monitored  for  the  proposed 

mine  expansion 

3.5.1.  Affected  Environment 

The  analysis  area  for  direct  and  indirect  effects  to  surface  water  and  groundwater  resources  is 
shown  in  Figure  3.5-1  and  includes  the  area  north  of  the  Arkansas  River  within  about  1.5  miles 
of  the  Sale  Area.  The  area  south  of  the  Arkansas  River  is  excluded  from  the  analysis  because  the 
river  forms  a  hydrologic  boundary  that  is  below  the  elevation  of  the  pit  floor  and  the  potential 
level  of  groundwater  drawdown  effects  that  could  be  caused  by  the  proposed  mining  operation. 

The  cumulative  effects  study  area  for  water  resource  is  shown  on  (Figure  3.5-2)  and  includes  the 
sixth-level  U.S.  Geological  Survey  (USGS)  hydrologic  unit  code  (HUG)  12  sub-watersheds  that 
contain  the  Sale  Area  or  parts  of  the  analysis  area  (Table  3.6). 


Table  3.6.  USGS  6th  Level  Sub-Watersheds  within  the  Water  Resources  Cumulative 
Effects  Study  Area 


4th  Level  Sub-Basin 
(HUC  8) 

5th  Level  Watershed 
(HUC  10) 

6th  Level  Sub-Watershed 
(HUC  12) 

Sq.  Mile 

Arkansas  Headwaters 

(11020001) 

Tallahassee  Creek  -  Currant  Creek 
(1102000111) 

Lower  Cottonwood  Creek 

(110200011108) 

(32.8) 

Lower  Currant  Creek 

(110200011109) 

(35.3) 

Tallahassee  Creek 

(11020001110) 

(50.2) 

Royal  Gorge  -  Arkansas  River 
(1102000114) 

Five  Point  Gulch  -  Arkansas  River 

(110200011407) 

(47.4) 

Royal  Gorge 
(110200011409) 

(26.0) 
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3.5. 1.1.  Surface  Water  Resources 

The  Sale  Area  is  located  on  the  flank  of  Cactus  Mountain  and  drains  southwest  toward  Currant 
and  Tallahassee  Creeks.  All  drainages  within  the  proposed  pit  disturbance  are  intermittent  or 
ephemeral  and  flow  for  limited  periods  during  most  years  in  response  to  direct  precipitation  and 
snowmelt.  Three  named  streams  and  nine  springs  are  located  within  the  analysis  area.  In 
downstream  order,  the  streams  include  Cottonwood  Creek,  Currant  Creek,  and  Tallahassee 
Creek.  The  springs  Cactus  Mountain  Spring,  Cactus  Mountain  South  Spring,  Parkdale  Spring, 
and  Parkdale  South  Spring  within  the  Sale  Area,  and  Willow  Patch  Spring,  Currant  Spring, 
Narrow  Canyon  Spring,  Campbell  King  Spring  1,  and  unnamed  spring  1  within  the  analysis  area 
but  outside  of  the  Sale  Area. 

Cottonwood  Creek 

Cottonwood  Creek  is  an  intermittent  stream  that  flows  southeast  from  its  headwaters  in  Park 
County  to  its  confluence  with  Currant  Creek  about  one  mile  north  of  the  Sale  Area.  Its 
designated  beneficial  uses  include  Class  1  Coldwater  Aquatic  Life,  Existing  Recreation, 
Agriculture,  and  Water  Supply.  Streamflow  and  water  quality  data  for  Cottonwood  Creek  are 
available  from  USGS  monitoring  station  07094200.  The  station  is  located  about  2.3  miles  above 
the  confluence  with  Currant  Creek  (Figure  3.5-3)  and  was  monitored  on  13  dates  extending  from 
January  1981  to  September  1982.  Reported  instantaneous  streamflows  for  the  period  of  record 
ranged  from  0.03  to  23  cubic  feet  per  second  (cfs).  Monitored  water  quality  parameters  including 
field  measurements  of  pH,  specific  conductance  (SC),  dissolved  oxygen  (DO),  and  temperature, 
and  laboratory  analyses  for  selected  major  ions,  metals,  and  radionuclides  generally  met 
applicable  standards  and  are  presented  in  Appendix  F.  The  mainstem  of  Cottonwood  Creek  from 
F6  Road  to  the  confluence  with  Currant  Creek  is  not  303(d)  listed  in  the  2018  Colorado 
Integrated  Report  (CDPHE  2018)  but  it  has  not  been  assessed  as  meeting  its  designated 
beneficial  uses  because  of  a  lack  of  supporting  data. 

Currant  Creek 

Currant  Creek  is  a  perennial  stream  that  flows  south  through  the  western  portion  of  the  Sale  Area 
to  its  confluence  with  Tallahassee  Creek  about  1,700  feet  south  of  the  Sale  Area  boundary.  The 
stream  channel  is  within  the  buffer  zone  and  would  not  be  disturbed  by  the  proposed  mining 
operation.  The  total  length  of  Currant  Creek  within  the  Sale  Area  is  1.5  miles.  Designated 
beneficial  uses  of  the  stream  include  Class  1  Coldwater  Aquatic  Fife,  Existing  Recreation, 
Agriculture,  and  Water  Supply.  Streamflow  and  water  quality  data  for  Currant  Creek  are 
available  from  three  stations  located  above  its  confluence  with  Cottonwood  Creek  (Figure  3.5-3). 
Stations  07094090  and  383150105225500  were  monitored  by  the  USGS.  Station  21COF001- 
7110  was  monitored  by  CDPHE.  Available  data  from  the  stations  are  presented  in  Appendix  F 
and  summarized  in  Table  3.7.  The  monitored  parameters  generally  met  applicable  water  quality 
standards.  The  mainstem  of  Currant  Creek  from  its  source  in  Park  County  to  the  confluence  of 
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Tallahassee  Creek  is  not  303  (d)  listed  in  the  2018  Colorado  Integrated  Report  (CDPHE  2018) 
and  with  the  exception  of  Existing  Recreational  Use,  it  is  currently  assessed  as  meeting  its 
designated  beneficial  uses.  Existing  Recreational  Use  for  Currant  Creek  was  not  assessed  in  the 
2018  Colorado  Integrated  Report  (CDPHE  2018). 


Table  3.7.  Summary  of  Available  Streamflow  and  Water  Quality  Data  for  Currant  Creek 


Station 

Period  of 
Record 

Number 
of  Samples 

Range  of  Measured 
Streamflows 

Water  Quality  Analyses 

USGS 

07094090 

01/13/1981  - 
09/21/1982 

12 

0.30-31  cfs 

Field  parameters,  selected  ions,  metals, 
and  radionuclides 

USGS 

383150105225500 

4/22/72 

1 

- 

Field  parameters,  major  ions,  nutrients, 
iron  and  manganese 

CDPHE 

21COL001-7110 

08/17/2010 

1 

- 

Field  parameters,  alkalinity,  hardness, 
nutrients,  selected  ions  and  metals 

cfs  =  cubic  feet  per  second 


Tallahassee  Creek 

Tallahassee  Creek  is  a  perennial  stream  that  flows  southeast  through  the  southwestern  portion  of 
the  Sale  Area,  where  it  flows  through  the  existing  Parkdale  Quarry  to  its  confluence  with  the 
Arkansas  River.  The  stream  channel  within  the  buffer  zone  would  not  be  disturbed  by  the 
proposed  mine  expansion,  however,  the  current  disturbance  of  the  creek  on  private  land  south  of 
the  Sale  Area  would  continue  with  continued  mining.  The  total  length  of  Tallahassee  Creek 
within  the  Sale  Area  is  0.2  miles.  Designated  beneficial  uses  of  the  stream  include  Class  1 
Coldwater  Aquatic  Eife,  Existing  Recreation,  Agriculture,  and  Water  Supply.  Streamflow  and 
water  quality  data  for  Tallahassee  Creek  are  available  from  four  stations  (Eigure  3.5-3).  Stations 
07094300  and  382917105225200  were  monitored  by  the  USGS  and  are  located  above  the 
confluences  with  Currant  Creek  and  the  Arkansas  River,  respectively.  Stations  21COE001- 
Tallahassee04  and  21COE001-71 15  are  located  above  and  below  the  confluence  with 
Currant  Creek,  respectively  and  were  monitored  by  CDPHE.  Available  data  from  the  stations  are 
presented  in  Appendix  E  and  summarized  in  Table  3.8.  The  monitored  parameters  generally  met 
applicable  water  quality  standards.  The  mainstem  of  Tallahassee  Creek  from  the  confluence  with 
South  Tallahassee  Creek  to  the  confluence  with  the  Arkansas  River  is  not  303  (d)  listed  in  the 
2018  Colorado  Integrated  Report  (CDPHE  2018)  and  is  currently  assessed  as  meeting  its 
designated  beneficial  uses. 
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Table  3.8.  Summary  of  Available  Streamflow  and  Water  Quality  Data  for  Tallahassee  Creek 


Station 

Period  of 
Record 

Number 
of  Samples 

Range  of  Measured 
Streamflows 

Water  Quality  Analyses 

USGS 

07094300 

01/13/1981  - 
09/21/1982 

11 

0.01-31  cfs 

Eield  parameters,  selected  ions,  metals, 
and  radionuclides 

USGS 

382917105225200 

06/03/1987  - 
10/21/1992 

14 

0.14 -44  cfs 

Eield  parameters,  alkalinity,  TDS, 
nutrients,  and  metals 

CDPHE 

21COL001- 

Tallahassee04 

0/14/1980 

1 

- 

Eield  parameters,  alkalinity,  hardness  TDS, 
TSS,  nutrients,  selected  ions  and  metals 

CDPHE 

21COL001-7115 

09/12/2005  - 
06/21/2011 

3 

- 

Eield  parameters,  E.  Coli,  alkalinity, 
hardness,  nutrients,  major  ions  and  metals 

cfs  =  cubic  feet  per  second;  TDS  =  total  dissolved  solids;  TSS  =  total  suspended  solids. 


Springs 

Fifteen  springs  are  located  within  the  analysis  area  (Figure  3.5-1).  Cactus  Mountain  Spring, 
Cactus  Mountain  South  Spring,  Parkdale  Spring,  and  Parkdale  South  Spring  are  located  within 
the  Sale  Area.  The  other  springs  are  located  within  the  analysis  area,  but  occur  outside  of  the 
Sale  Area.  Locations,  elevations,  and  discharge  information  for  the  springs  are  summarized  in 
Table  3.9. 

Springs  within  the  Sale  Area  were  surveyed  by  BLM  on  November  19,  2019.  Cactus  Mountain, 
Cactus  Mountain  South,  and  Parkdale  springs  were  all  flowing  at  about  0.25  gpm  at  the  time  of 
observation.  Parkdale  South  Spring  was  dry.  The  springs  are  recharged  by  the  infiltration  of 
precipitation  on  their  local  watersheds,  and  they  discharge  from  granitic  bedrock  in  intermittent 
drainages  on  the  southwest  side  of  Cactus  Mountain.  BLM  holds  federal  reserved  water  rights 
on.  Parkdale  Spring  (#  1202149)  and  Cactus  Mountain  Spring  (#  1202067)  with  decreed  amounts 
of  0.22  cfs  each  gpm. 

Willow  Patch,  Currant,  and  Narrow  Canyon  springs  are  located  on  BLM  land  north  and 
northwest  of  the  sale  area  (Figure  3.5-1).  Willow  Patch  and  Narrow  Canyon  springs  were 
surveyed  by  BLM  near  the  end  of  June  in  2016.  Both  springs  were  flowing  at  the  time  of 
observation,  but  at  very  low  rates  (Table  3.9).  Willow  Patch  Spring  issues  from  a  stream  terrace 
adjacent  to  an  intermittent  tributary  to  Lower  Cottonwood  Creek.  Narrow  Canyon  Spring  is 
located  in  the  channel  of  an  intermittent  tributary  to  Currant  Creek.  Current  Spring  was  surveyed 
at  the  end  of  August  in  2012  at  which  time  it  was  dry. 

Campbell  King  Spring  1,  Tallahassee  Ditch  No.  2  Spring,  Harvey  Brothers  Twelve  Mile  Spring, 
Wheaton  College  Springs  14,  15  and  16,  and  unnamed  spring  No.  1  are  located  on  private  land 
and  only  limited  information  including  the  spring  locations  and  elevations  are  available.  All  of 
the  springs  have  privately  held  water  rights  with  the  exception  of  unnamed  spring  1  (Table  3.10). 
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Table  3.9.  Summary  of  Springs  within  the  Analysis  Area 


Spring 

Latitude 

Longitude 

Elevation 

(ft.) 

Discharge 

(gpm) 

Date 

Surveyed 

Cactus  Mountain  Spring' 

38.50599 

-105.39281 

6,480 

0.25 

11/19/2019 

Cactus  Mountain  South  Spring' 

38.50336 

-105.40489 

6,040 

0.25 

11/19/2019 

Parkdale  Spring' 

38.5002 

-105.40104 

6,140 

0.25 

11/19/2019 

Parkdale  South  Spring' 

38.49727 

-105.39662 

5,920 

No  Flow 

11/19/2019 

Willow  Patch  Spring' 

38.52571 

-105.42888 

6,600 

0.016 

06/27/2016 

Currant  Spring' 

38.51939 

-105.40823 

6,200 

No  Flow 

08/24/2012 

Narrow  Canyon  Spring' 

38.51673 

-105.40668 

6,300 

Very  Low 

06/27/2016 

Campbell  King  Spring  C 

38.49140 

-105.37232 

5,840 

Unknown 

Not  Surveyed 

Tallahassee  Ditch  No.  2  Spring^ 

38.49544 

-105.41055 

5,920 

Unknown 

Not  Surveyed 

Harvey  Brothers  Twelve  Mile  Spring^ 

38.52156 

-105.39913 

6,120 

Unknown 

Not  Surveyed 

Wheaton  College  Spring  14^ 

38.52503 

-105.35265 

6,500 

Unknown 

Not  Surveyed 

Wheaton  College  Spring  15^ 

38.52173 

-105.36301 

6,380 

Unknown 

Not  Surveyed 

Wheaton  College  Spring  16^ 

38.52605 

-105.37654 

6,250 

Unknown 

Not  Surveyed 

Cowan  Spring  No.  3^ 

38.52891 

-105.36630 

6,560 

Unknown 

Not  Surveyed 

Unnamed  Spring  No.  U 

38.50220 

-105.34645 

6,200 

Unknown 

Not  Surveyed 

Sources:  *  BLM  Royal  Gorge  Field  Office  (BLM  2019) 

^  National  Hydrography  Dataset  (USGS  2005) 

^  Colorado  Division  of  Water  Resources  (DWR)  Water  Rights  Database  (DWR  2020) 


Surface  Water  Rights 

Surface  water  rights  for  the  analysis  area  were  compiled  from  a  search  of  the  Colorado  Division 
of  Water  Resources  (DWR)  water  rights  database.  A  total  of  19  surface  water  rights  were 
identified  within  the  analysis  area.  The  water  rights  are  summarized  in  Table  3.10.  The 
downloaded  records  are  presented  in  Appendix  G. 
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Table  3.10.  Summary  of  Surface  Water  Rights  within  the  Analysis  Area 


Water 
Right  ID 

Structure  Name 

Structure 

Type 

Water  Source 

Decreed 

Amount 

(cfs) 

Latitude 

Longitude 

1200854 

Tallahassee  Ditch  No  1 

Ditch 

Tallahassee  Creek 

3.5 

38.49612 

-105.414 

1200570 

Pioneer  Ditch  Current  Creek 

Ditch 

Currant  Creek 

3.75 

38.49867 

-105.408 

1200573 

Third  Ditch 

Ditch 

Currant  Creek 

4 

38.48973 

-105.389 

1200928 

Cc  Royal  Gorge  Intake 

Ditch 

Arkansas  River 

19 

38.47221 

-105.354 

1200928 

Cc  Royal  Gorge  Intake 

Ditch 

Arkansas  River 

3.5 

38.47221 

-105.354 

1203021 

Currant  Creek  Minimum  Flow 

Min.  Plow 

Currant  Creek 

1.9 

38.49546 

-105.405 

1203020 

Currant  Creek  Minimum  Flow 

Min.  Plow 

Currant  Creek 

2 

38.52139 

-105.4 

1203011 

Tallahassee  Creek  Minimum  Flow 

Min.  Plow 

Tallahassee  Creek 

1 

38.48778 

-105.38 

1202834 

Hasp  Currant  Creek  Exchange 

Reach 

Currant  Creek 

0 

38.49545 

-105.405 

1202835 

Hasp  Tallahassee  Creek  Exchange 

Reach 

Tallahassee  Creek 

0 

38.48765 

-105.381 

1200857 

Tallahassee  Ditch  No  2 

Spring 

Tallahassee  Creek 

14 

38.49544 

-105.41055 

1202149 

Parkdale  Spring 

Spring 

Arkansas  River 

0.0022 

38.50029 

-105.40104 

1202400 

Harvey  Brothers  Twelve  Mile 

Spring 

Arkansas  River 

3.2 

38.52156 

-105.39913 

1202067 

Cactus  Mountain  Spring 

Spring 

Arkansas  River 

0.0022 

38.50599 

-105.39281 

1202549 

Wheaton  College  Spring  16 

Spring 

Arkansas  River 

0.022 

38.52605 

-105.37654 

1202247 

Campbell  King  Spring  1 

Spring 

Arkansas  River 

0.01 

38.49140 

-105.37232 

1202281 

Cowan  Spring  No  3 

Spring 

Arkansas  River 

0.013 

38.52891 

-105.36630 

1202548 

Wheaton  College  Spring  15 

Spring 

Arkansas  River 

0.0044 

38.52173 

-105.36301 

1202547 

Wheaton  College  Spring  14 

Spring 

Arkansas  River 

0.0088 

38.52503 

-105.35265 

Source:  Colorado  Division  of  Water  Resources  (DWR)  Water  Rights  Database  (CDWR  2020) 


3.5. 1.2.  Groundwater  Resources 

Groundwater  at  the  site  is  recharged  by  the  infiltration  of  precipitation  on  upland  areas  and  flows 
laterally  away  from  high  points  following  topography  to  discharge  at  streams  and  springs  at 
lower  elevations.  The  average  precipitation  at  the  site  is  about  17  inches  annually  (BLM  2017) 
with  recharge  to  groundwater  being  estimated  to  be  about  0.16  inches  per  year  (ERM  2019). 

Four  hydrostratigraphic  units  are  noted  in  the  analysis  area.  They  include  alluvium  instream 
channels  and  drainages,  sedimentary  rocks  located  north  and  south  of  the  Sale  Area,  and  granitic 
rocks  that  are  divided  into  weathered  granite  near  the  surface  and  competent  but  fractured  granite 
below  a  depth  of  about  20  feet  (ERM  2019).  Alluvium  occurs  as  a  thin  veneer  over  granitic 
bedrock  in  intermittent  drainages  within  the  Sale  Area  and  as  thicker  deposits  adjacent  to 
perennial  streams  including  Currant  Creek,  Tallahassee  Creek,  and  the  Arkansas  River.  The 
sedimentary  rocks  rest  unconformably  on  granite  near  the  southern  boundary  of  the  Sale  Area 
and  are  in  fault  contact  with  granite  along  the  Parkdale  Fault  north  of  the  Sale  Area  and  unnamed 
faults  near  the  southeast  and  southwest  portions  of  the  Sale  Area  (Figure  3.5-6).  The  faults  are 
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believed  to  cause  some  compartmentalization  of  groundwater  flow  across  the  structures  by  the 
disruption  of  stratigraphy  and  juxtaposition  of  rock  types  with  different  hydraulic  characteristics. 

Groundwater  levels  within  the  Sale  Area  have  been  evaluated  by  three  monitoring  wells  installed 
by  the  Proponent  (Figure  3.5-4).  The  wells  were  installed  in  cored  boreholes  that  were  drilled  to 
depths  of  about  250  feet  below  ground  surface  (Table  3.11).  The  observed  depths  to  groundwater 
ranged  from  about  10  to  128  feet,  and  water  levels  in  the  wells  fluctuated  by  up  to  24  feet  during 
four  monitoring  events  completed  between  December  2018  and  August  2019  (Table  3.12).  Water 
level  elevations  in  the  monitoring  wells  ranged  from  about  6,027  to  6,262  feet  and  indicate  a 
southeast  flow  direction  away  from  Cactus  Mountain  toward  Tallahassee  Creek  and  the  Arkansas 
River.  The  observed  groundwater  elevations  ranged  from  about  87  to  322  feet  higher  than  the 
planned  minimum  pit  floor  elevation  of  5,940  amsl  for  Alternative  A.  The  need  and  method  for 
dewatering  the  proposed  quarry  is  discussed  in  Section  3. 5. 2.1,  Direct  and  Indirect  Effects  from 
Alternative  A. 


Table  3.11.  Completion  Details  for  Monitoring  Wells  and  Exploration  Boreholes 


Well  ID 

Latitude 

Longitude 

Casing 
Elevation 
(ft.  amsl) 

Total  Depth 
(ft.  btoc) 

Well  Casing 

Screened 
Interval 
(ft.  btoc) 

PD-1 

38.496541° 

-105.382685° 

6,252.7 

239 

2-inch  PVC 

20-239 

PD-3 

38.499052° 

-105.399946° 

6,075.8 

249 

2-inch  PVC 

20-249 

PD- 10 

38.504486° 

-105.394678° 

6,271.6 

251 

2-inch  PVC 

20-251 

Note:  Coordinate  locations  GCS-  NAD  83 

amsl  =  above  mean  sea  level;  btoc  =  below  top  of  casing;  ft.  =  feet 


Table  3.12.  Summary  of  Measured  Groundwater  Levels  in  Monitoring  Wells 


Monitored 

Date 

PD-1 

PD-3 

PD-10 

Depth  to 
Water 
(ft.  btoc) 

Water  Level 
Elevation 
(ft.  amsl) 

Depth  to 
Water 
(ft.  btoc) 

Water  Level 
Elevation 
(ft.  amsl) 

Depth  to 
Water 
(ft.  btoc) 

Water  Level 
Elevation 
(ft.  amsl) 

12/7/2018 

103.63 

6149.11 

47.52 

6028.23 

11.19 

6260.37 

12/11/2018 

104.13 

6148.61 

47.55 

6028.2 

9.76 

6261.8 

5/14/2019 

123.99 

6128.75 

38.38 

6037.37 

10.17 

6261.39 

8/29/2019 

127.71 

6125.03 

49.19 

6026.56 

18.69 

6252.87 

amsl  =  above  mean  sea  level;  btoc  =  below  top  of  casing;  ft.  =  feet 


Information  about  the  permeability  (hydraulic  conductivity)  and  transmissivity  of  the  granitic 
rocks  within  the  Sale  Area  are  available  from  single  well  tests  performed  in  the  monitoring  wells 
listed  in  Table  3.11.  The  results  of  the  tests  are  summarized  in  Table  3.13  and  indicated 
hydraulic  conductivity  values  ranging  from  0.0019  to  0.0065  ft./day  (ERM  2019).  The  average 
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hydraulic  conductivity  from  the  three  tests  was  calculated  to  be  0.0039  ft/d,  which  is  assumed  to 
be  the  best  estimate  of  the  average  hydraulic  conductivity  of  the  fractured  granitic  rocks  below  a 
depth  of  about  20  feet  (ERM  2019). 

Site-specific  hydraulic  conductivity  data  are  not  available  for  weathered  granite,  sedimentary 
rocks  or  alluvium  near  the  proposed  quarry  expansion,  but  typical  values  for  weathered  granite 
range  from  about  0.9  to  15  ft/day  (Domenico  and  Schwartz  1990).  Typical  hydraulic 
conductivity  values  for  fractured  sandstone  range  from  about  0.003  to  3  ft/day,  and  typical  values 
for  alluvium  range  from  about  3  to  300  ft/day  (Spitz  and  Moreno  1996). 


Table  3.13.  Summary  of  Pumping  Test  Results 


Well  ID 

Average 
Pumping  Rate 
(gpm) 

Pumping 

Duration 

(min) 

Maximum 

Drawdown 

(ft.) 

Saturated 

Thickness 

(ft.) 

Transmissivity 

(ft.2/d) 

Hydraulic 

Conductivity 

(ft./d) 

PD-1 

0.136 

110 

10.5 

134.9 

0.26 

0.0019 

PD-2 

0.716 

74 

99.8 

201.4 

0.63 

0.0031 

PD-3 

0.960 

102 

=128 

241.2 

1.57 

0.0065 

ft.  =  feet;  ft.Vd  =  foot  squared  per  day;  gpm  =  gallons  per  minute;  min  =  minutes 


Groundwater  quality  data  for  the  Sale  Area  are  available  from  six  samples  that  were  collected 
from  the  monitoring  wells  listed  in  Table  3.11.  The  wells  were  monitored  for  field  parameters, 
major  ions,  dissolved  metals,  and  radionuclides  during  two  sampling  rounds  completed  in 
December  2018  and  May  2019.  Monitoring  results  indicate  that  groundwater  at  the  site  has  near 
neutral  pH  (6.64-7.71)  low  to  moderate  concentrations  of  total  dissolved  solids  (318-437  mg/1) 
and  generally  meets  water  quality  standards  for  drinking  water  with  the  exception  of  gross  alpha 
radiation  and  uranium  (ERM  2019).  Groundwater  quality  data  for  the  site  are  presented  in 
Appendix  E. 

In  addition  to  site-specific  groundwater  data  that  were  developed  for  the  Sale  Area,  well  records 
from  the  Colorado  Division  of  Water  Resources  (DWR)  were  reviewed  to  identify  other  wells 
and  groundwater  users  within  the  analysis  area.  The  database  search  found  97  wells  that  were 
listed  as  either  being  constructed  or  replaced  within  the  area  of  interest  (Eigure  3.5-5).  The 
majority  of  wells  are  reported  as  being  located  east  and  northeast  of  the  Sale  Area  in  areas  that 
are  underlain  by  cretaceous-age  sedimentary  rocks  (Eigure  3.5-6).  Eight  of  the  wells  are  reported 
to  be  located  within  the  granitic  rocks  on  the  north  side  of  Cactus  Mountain,  but  review  of  aerial 
photographs  and  well  construction  reports  indicates  that  the  locations  are  misreported  and  that 
the  wells  are  actually  completed  in  sedimentary  rocks  north  of  the  Parkdale  Eault  (Eigure  3.5-6). 
The  exact  locations  of  the  wells  are  unknown,  but  with  the  exception  of  the  three  monitoring 
wells  installed  by  the  Proponent,  no  wells  are  located  in  the  granite  within  the  fault  block  defined 
by  the  Parkdale  Eault  and  unnamed  faults  1  and  2  (Eigure  3.5-6).  A  summary  of  primary  water 
uses  for  wells  in  the  analysis  area  is  presented  in  Table  3.14.  DWR  well  records  are  presented  in 
Appendix  G. 
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An  analysis  of  the  completion  water  levels  for  wells  reported  in  the  DWR  database  indicates  that 
groundwater  elevations  in  the  analysis  area  vary  widely,  ranging  from  5,657  to  7,041  feet 
elevation.  The  variation  occurs  over  relatively  short  distances  and  often  exceeds  100  to  200  feet 
between  wells  that  are  located  within  1,000  to  2,000  feet  of  each  other.  The  accuracy  of  the  water 
level  analysis  is  affected  by  a  number  of  factors  including  the  accuracy  of  the  reported  well 
locations  and  surface  elevations,  completion  details  for  individual  wells,  and  the  range  of  time 
over  which  the  groundwater  levels  were  measured,  but  the  reported  variability  is  consistent  with 
groundwater  systems  in  low-permeable  rocks  that  are  poorly  inter  connected  over  short 
distances. 

Table  3.14.  Summary  of  Primary  Water  Uses  for  Wells  within  the  Analysis  Area 


Primary  Water  Use 

Count 

Commercial 

3 

Domestic 

56 

Domestic,  Industrial 

1 

Domestic,  Irrigation 

1 

Domestic,  Stock 

21 

Domestic,  Storage 

1 

Household  Use  Only 

7 

Stock 

4 

Monitoring 

2 

Other 

1 

Total 

97 

3.5.2.  Environmental  Effects 

3.5.2. 1.  Direct  and  Indirect  Effects  from  Alternative  A 

Four  issues  for  surface  water  and  groundwater  resources  were  determined  during  the  scoping 
process  for  the  proposed  Parkdale  Quarry  Expansion.  The  issues  are  related  to:  (1)  the  water 
usage  requirements  and  sources  of  water  for  the  proposed  mine  expansion;  (2)  the  need  for  active 
dewatering  of  the  pits  to  facilitate  mining  in  the  expansion  area;  (3)  the  potential  effects  of 
mining  in  the  Sale  Area  on  surface  water  and  groundwater  quality,  quantity,  and  current  water 
users;  and,  (4)  how  would  the  existing  water  monitoring  plan  be  modified  to  incorporate  mining 
in  the  expansion  area. 
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Issue  1:  Water  Usage  Requirements  and  Sources. 

Water  use  at  the  eurrent  quarry  operation  requires  about  1,500  gallons  per  minute  (gpm),  most  of 
whieh  is  reeyeled  water  that  is  used  at  the  wash  plant  or  is  applied  to  roads  for  dust  control.  It  is 
expected  that  water  usage  under  Alternative  A  would  be  similar  to  current  usage  by  the  quarry. 
Water  for  the  quarry  is  obtained  from  tributary  groundwater  that  collects  in  the  completed 
alluvial  pit  and  is  augmented  as  needed  by  water  from  Tallahassee  Creek  under  a  state  reviewed 
and  approved  withdrawal  permit.  Water  shares  are  leased  from  the  Board  of  Water  Works  of 
Pueblo,  the  Twin  Lakes  Reservoir  and  Canal  Company,  and  the  Canon  City  Water  Department  to 
allow  the  use  of  groundwater  and  surface  water  by  the  mine.  Alternative  A  would  continue  to  use 
these  sources  of  water  for  mining  operations  in  the  Sale  Area  and  the  potential  effects  of  water 
usage  under  Alternative  A  would  be  the  same  as  the  effects  of  the  currently  permitted  usage. 

Issue  2:  Need  for  Active  Dewatering  of  the  Pits. 

The  need  for  active  dewatering  of  the  pits  to  facilitate  mining  in  the  Sale  Area  was  evaluated 
based  on  observations  on  groundwater  inflow  to  the  current  quarry  operation  and  scoping-level 
calculations  of  inflow  performed  by  ERM  (2019)  and  Whetstone  (2019).  The  analysis  by  ERM 
used  two  types  of  analytical  calculations:  one  for  southwest  linear  flow  towards  the  quarry 
highwall  and  one  for  radial  flow  to  a  semicircle  representing  the  northeast  portion  of  the  quarry. 
Both  calculations  assumed  the  following  conditions: 

•  The  hydraulic  conductivity  of  the  granitic  rocks  is  equal  to  the  average  of  the  testing  data 
in  Table  3.13  (i.e.,  0.0039  ft./day). 

•  Specific  yield  of  the  granitic  rocks  is  equal  to  0.01. 

•  The  quarry  is  instantaneously  excavated  to  full  depth  at  time  zero. 

•  Groundwater  drawdown  at  the  quarry  wall  would  be  300  feet. 

•  The  thickness  of  the  permeable  fractured  bedrock  is  500  feet. 

•  Groundwater  flow  is  horizontal. 

•  The  aquifer  has  homogeneous  characteristics,  is  unbounded,  and  has  infinite  aerial  extent. 

The  analysis  by  Whetstone  used  the  groundwater  modeling  software  MODEEOW-SUREACT 
V.4.0-  (Hydrogeologic  2011)  and  a  similar  set  of  assumptions  with  the  following  exceptions: 

•  The  aquifer  is  bound  (no  flow)  to  the  south  by  the  Arkansas  River.  The  river  elevation  is 
below  the  planned  elevation  of  the  pit  floor  and  therefore  the  cone  of  depression  caused 
by  groundwater  drawdown  cannot  expand  past  this  boundary. 

•  The  aquifer  is  bound  (no  flow)  by  Currant  and  Tallahassee  Creeks  where  the  elevations 
of  the  drainages  are  below  the  minimum  level  of  the  planned  pit  floor. 

The  analyses  performed  by  ERM  and  Whetstone  generally  provide  similar  estimates  of 
groundwater  inflow  to  the  quarry.  ERM  estimated  that  inflows  during  mining  were  likely  to 
range  from  15  to  25  gpm  (ERM  2019).  These  values  are  consistent  with  observed  flows  from  the 
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existing  quarry  face,  which  is  about  270  feet  high  and  typically  has  little  or  no  seepage  except 
after  precipitation  events  and  during  spring  snowmelt.  Whetstone  estimated  an  inflow  rate  of 
35  gpm  to  the  quarry  at  its  full  extent  after  100  years  of  mining  (Whetstone  2019).  This  estimate 
is  considered  to  be  conservatively  high  because  groundwater  systems  in  fractured  granite  bodies 
with  low  hydraulic  conductivity  tend  to  be  poorly  connected  over  broad  areas  and  the  Parkdale 
and  unnamed  fault  2  are  likely  to  act  as  boundaries  to  the  north  and  east  (Whetstone  2019). 

Under  any  circumstance,  the  predicted  inflows  are  low  enough  to  not  be  of  operational 
consequence,  and  advanced  dewatering  of  the  quarry  by  pumping  from  groundwater  wells  would 
not  be  required  to  facilitate  mining.  Free  flowing  groundwater  that  enters  the  quarry  during 
mining  would  be  routed  to  settling  ponds  to  ensure  that  it  meets  applicable  standards 
for  suspended  sediment  and  turbidity  prior  to  re-infiltration  to  groundwater  or  being  discharged 
to  either  Currant  or  Tallahassee  Creek. 

Issue  3:  Potential  Effects  of  Mining  in  the  Sale  Area  on  Surface  Water  and 

Groundwater  Quality,  Quantity,  and  Current  Water  Users. 

The  potential  effects  of  Alternative  A  on  surface  water  and  groundwater  quality,  quantity,  and 
current  water  users  in  the  analysis  area  were  evaluated  using  the  following  methods:  stormwater 
runoff  modeling  by  Whetstone  (2020,  Appendix  F),  the  previously  discussed  scoping-level 
calculations  and  modeling  by  ERM  and  Whetstone  (ERM  2019,  Appendix  K),  Whetstone  2019 
(Appendix  E),  evaluation  of  the  hydrogeologic  setting  of  wells  and  springs  relative  to  the 
proposed  mine  expansion  area,  comparison  of  groundwater  quality  data  from  monitoring  wells  in 
the  Sale  Area  to  water  quality  data  for  Currant  and  Tallahassee  Creeks,  and  comparison  of  the 
estimated  area  of  potential  groundwater  drawdown  related  to  mining  to  the  locations  of  wells  and 
groundwater  users  identified  in  the  DWR  database. 

Development  of  Alternative  A  could  affect  groundwater  levels  and  availability  near  the  Sale 
Area.  The  quarry  would  be  developed  in  a  structurally  isolated  block  that  is  bound  to  the  north 
by  the  Parkdale  Eault  and  to  the  east  and  west  by  unnamed  faults  1  and  2.  The  drainages  for 
Currant  Creek,  Tallahassee  Creek,  and  the  Arkansas  River  also  form  hydrologic  boundaries  to 
the  west  and  south  of  the  Sale  Area  because  their  elevations  are  below  the  level  of  the  planned 
pit  floor  and  the  cone  of  depression  associated  with  mine  dewatering  will  not  be  able  to  expand 
into  areas  that  are  below  the  lowest  elevation  that  would  be  dewatered.  The  streams  also  act  as 
source  of  groundwater  recharge  or  can  be  locations  of  groundwater  discharge  that  maintain 
groundwater  elevations  at  constant  levels  adjacent  to  the  waterbodies. 

The  potential  for  impacts  to  existing  groundwater  users  was  evaluated  using  scoping-level 
calculations  and  modeling  by  ERM  (2019,  Appendix  K)  and  Whetstone  (2019,  Appendix  E).  The 
analyses  were  used  to  define  the  area  in  which  groundwater  levels  could  be  theoretically  reduced 
by  5  feet  or  more  after  100  years  of  mining  (Eigure  3.5-5)  and  incorporates  numerous 
simplifying  but  conservative  assumptions.  The  most  important  assumptions  that  affect  the  results 
of  the  evaluation  are  that  groundwater  near  the  proposed  quarry  expansion  is  well  connected  over 
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a  broad  area  that  has  consistent  hydrogeologic  properties,  and  that  groundwater  levels  are  drawn- 
down  to  the  lowest  level  of  the  final  pit  floor  at  the  start  of  mining.  In  reality,  available  water 
level  data  from  DWR  well  records  suggest  that  groundwater  is  poorly  connected  over  relatively 
short  distances,  and  drawdown  associated  with  pit  dewatering  would  occur  gradually  over  the 
expected  100-year  life  of  the  mine.  Other  factors  that  result  in  overprediction  of  drawdown  in 
areas  distal  to  the  proposed  quarry  include  hydrologic  boundaries  that  are  not  considered  such  as 
the  Parkdale  Fault,  unnamed  fault  2,  and  the  Mikesell  Gulch  Fault  (Figure  3.5-6).  Unnamed  fault 
1  has  less  effect  on  the  analysis  because  the  drainage  for  Currant  Creek  is  simulated  as  a  no-flow 
boundary  in  the  Whetstone  model  (Whetstone  2019,  Appendix  F)  and  is  located  in  the  same 
general  area  as  unnamed  fault  1 .  Sedimentary  rocks  that  are  in  fault  contact  with  the  granite 
north  and  south  of  the  Sale  Area  are  expected  to  have  higher  hydraulic  conductivity  than  the 
granite  and  are  also  recharged  by  water  from  perennial  sections  of  Currant  and  Cottonwood 
creeks  that  lose  flow  to  groundwater  and  become  intermittent  near  State  Highway  9.  A  number 
of  smaller  intermittent  drainages  located  northeast  of  the  highway  also  contribute  runoff  that 
infiltrates  into  to  the  sedimentary  rocks.  The  higher  hydraulic  conductivity  of  the  sedimentary 
rocks  and  additional  recharge  from  surface  water  are  not  considered  in  the  analyses  by  ERM  and 
Whetstone,  which  tends  to  increase  the  conservatism  of  the  predicted  drawdowns  along  the  State 
Highway  9  corridor. 

The  results  of  the  analytical  calculations  and  numerical  model  for  Alternative  A  predict 
groundwater  drawdowns  of  between  5  and  30  feet  for  wells  located  in  sedimentary  rocks  north  of 
the  Parkdale  Fault  (Figure  3.5-6).  This  prediction  is  considered  to  be  a  conservative 
overestimation  based  on  the  previously  discussed  rational.  With  the  exceptions  of  wells  276232, 
238087,  30210MH  and  203262,  wells  that  are  located  within  the  zone  of  potential  impacts  east 
of  the  Sale  Area  in  the  fault  block  between  unnamed  fault  2  and  the  Mikesell  Gulch  Fault  and 
southeast  of  the  Mikesell  Gulch  Fault  have  water  level  elevation  that  are  below  the  lowest 
elevation  of  the  proposed  pit  or  they  are  located  on  the  opposite  side  of  Bumback  Gulch  which 
has  surface  elevations  below  the  level  of  the  proposed  pit.  These  wells  have  negligible  potential 
to  be  impacted  by  drawdown  related  to  mine  dewatering.  Wells  276232  and  238087  have 
reported  water  level  elevations  of  6,164  feet  and  predicted  drawdown  at  the  well  locations  is 
about  25  feet.  Wells,  30210MH  and  203262  have  reported  water  level  elevations  between  6,194 
and  6238  feet  and  drawdown  in  this  area  is  predicted  to  be  about  8  feet.  Potential  drawdown 
impacts  to  wells  would  be  permanent  to  the  extent  that  they  would  actually  occur. 

Alternative  A  would  lower  groundwater  levels  in  the  quarry  area  by  up  to  about  300  feet  and 
would  result  in  the  elimination  of  flows  from  Parkdale  South,  Cactus  Mountain,  and  Cactus 
Mountain  South  Springs,  which  would  be  in,  or  immediately  adjacent  to  the  pit.  BLM  holds 
federal  reserved  water  rights  on  Cactus  Mountain  Spring  and  Parkdale  Spring,  would  cease  to 
flow  and  the  water  rights  would  be  affected.  This  impact  would  be  permanent  and  major,  but 
could  be  mitigated  by  development  of  surface  water  impoundment(s)  or  the  installation  of 
groundwater  wells  for  wildlife  and  livestock  watering  within  the  Sale  Area  as  the  impacts  are 
observed  to  occur.  Drawdown  of  groundwater  levels  outside  of  Sale  Area  under  Alternative  A 
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also  has  the  potential  to  reduce  or  interrupt  flows  from  springs  located  within  the  zone  of 
potential  impacts  shown  on  (Figure  3.5-6)  which  would  affect  the  associated  water  rights.  The 
impacts  would  be  permanent  and  major  but  could  be  mitigated  by  the  installation  of  wells  or 
construction  of  surface  water  impoundments  should  the  occur. 

Groundwater  quality  under  Alternative  A  could  be  affected  in  the  area  of  the  planned  quarry.  The 
potential  impacts  include  increases  in  total  dissolved  solids  (TDS)  and  nitrogen  species  (nitrate 
and  nitrite)  from  mining  and  controlled  subsurface  blasting.  These  impacts  would  be  localized 
and  temporary  during  active  mining  and  may  be  mitigated  by  monitoring  and  modification  of 
mining  practices  if  impacts  are  observed.  Alternative  A  is  not  expected  to  affect  the  quality  of 
groundwater  accessed  by  existing  users  at  wells  or  springs  outside  of  the  Sale  Area. 

The  Sale  Area  currently  drains  south  to  southwest  with  the  majority  of  surface  water  runoff 
flowing  to  Currant  Creek  and  Tallahassee  Creek  through  three  main  drainage  areas 
(Figure  3.5-1).  Once  mining  is  complete,  the  topography  of  the  quarry  will  generally  slope  in  the 
same  direction  and  drainage  channels  will  be  excavated  into  the  quarry  floor  to  maintain  the 
current  general  patterns  of  runoff.  The  drainage  channels  will  be  constructed  with  a  channel 
profile  and  sinuosity  similar  to  that  of  natural  drainages  in  Webster  Park  that  feed  into  the  south 
side  of  the  Arkansas  River.  Under  Alternative  A,  streamflow  and  water  quality  could  be  affected 
in  Currant  and  Tallahassee  creeks.  Development  of  the  quarry  would  modify  the  topography  of 
areas  tributary  to  the  creeks  and  affect  the  timing  and  volume  of  runoff  reporting  to  the  creeks. 

Potential  impacts  to  surface  water  flow  rates  in  Currant  Creek  and  Tallahassee  Creek  were 
evaluated  using  HydroCAD  modeling  software  and  the  NRCS  TR-55  method.  The  models 
estimated  the  surface  water  runoff  from  the  Sale  Area  under  existing  conditions,  which  were  then 
compared  to  the  potential  runoff  after  mining  disturbance  and  reclamation.  The  stormwater 
runoff  modeling  (Whetstone  2020,  Appendix  F)  indicates  that  the  reduction  of  slopes  in  the 
quarry  area  and  change  in  vegetation  after  reclamation  could  increase  the  volume  of  runoff 
reporting  to  the  creeks  by  160%  for  the  100-year  precipitation  event  and  by  220%  for  the  10-year 
precipitation  event  and  could  consequently  decrease  evapotranspiration  and  infiltration  of 
precipitation  and  snowmelt  to  groundwater.  Decreased  infiltration  to  groundwater  is  expected  to 
result  in  decreased  baseflows  to  the  creeks,  which  would  be  partially  offset  by  increased 
streamflows  during  major  storm  events.  Runoff  from  the  site  during  mining  may  have  increased 
turbidity,  sediment,  and  elevated  concentrations  of  nitrate  and  nitrite,  but  would  be  routed  to 
settling  ponds  and  monitored  to  ensure  that  it  meets  applicable  water  quality  standards  prior  to 
being  discharged  to  either  Currant  or  Tallahassee  Creek.  Runoff  from  the  reclaimed  quarry  is 
expected  to  be  similar  in  quality  to  the  pre-mining  condition  and  would  not  require  settling 
before  being  allowed  to  flow  into  Current  and  Tallahassee  creeks.  Potential  impacts  to 
streamflows  in  Currant  and  Tallahassee  creeks  could  decrease  over  time  as  vegetation  returns  to 
native  pinyon-juniper  canopy.  The  increase  in  runoff  predicted  by  the  stormwater  modeling  is 
small  relative  to  the  total  runoff  from  the  Currant  and  Tallahassee  Creek  watershed  (Whetstone 
2020,  Appendix  F)  because  the  modeled  area  (1.6  mi^)  represents  less  than  1.4%  of  the  total 
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watershed  area  for  the  Tallahassee  Creek-Currant  Creek  Watershed  (1 18.3  mi^).  The  annualized 
increase  in  runoff  in  Tallahassee  Creek  below  the  Sale  Area,  calculated  from  the  probability- 
weighted  changes  in  runoff  for  the  2-yr,  5-yr,  10-yr,  25-yr,  50-yr,  and  100-yr  storms,  is  0.067  cfs 
(Whetstone  2020,  Appendix  F).  Potential  impacts  to  water  quality  would  be  mitigated  by  the  use 
of  BMPs  to  control  turbidity,  sediment,  and  nitrogen  in  runoff  and  by  monitoring  to  ensure  that 
runoff  collected  in  sediment  ponds  meets  applicable  water  quality  standards  prior  to  release  to 
the  surrounding  drainages. 

Issue  4:  How  would  surface  water  and  groundwater  be  monitored  for  the  proposed 

mine  expansion? 

Mining  in  the  Sale  Area  under  Alternative  A  has  the  potential  to  reduce  groundwater  levels 
within  the  area  shown  on  Figure  3.5-5  and  reduce  water  availability  to  nearby  wells  and  springs. 
Potential  impacts  to  groundwater  quality  may  include  increased  TDS,  nitrate,  and  nitrite 
concentrations  within  the  mining  area.  Potential  impacts  to  Currant  and  Tallahassee  Creeks 
under  Alternative  A  include  increased  runoff  during  storm  events  and  the  alteration  of  patterns  of 
streamflow.  Water  quality  impacts  to  Currant  and  Tallahassee  creeks  may  include  increased 
levels  of  turbidity,  TDS,  suspended  solids,  and  nitrogen  species  (nitrate  and  nitrite)  in  runoff  and 
baseflow  from  the  mining  area.  A  monitoring  plan  would  be  developed  that  requires  operational 
and  post  reclamation  monitoring  in  areas  adjacent  to  the  mine  to  detect  changes  in  groundwater 
levels  that  could  affect  groundwater  availability  to  springs  and  wells  and  allow  for  the  timely 
mitigation  of  impacts  if  any.  Monitoring  would  also  be  implemented  between  the  proposed 
quarry  and  Currant  and  Tallahassee  creeks  to  detect  changes  in  shallow  groundwater  chemistry 
that  could  affect  baseflow  reporting  to  the  creeks.  Potential  impacts  to  surface  water  would  be 
evaluated  by  establishing  streamflow  and  water  quality  monitoring  stations  on  Currant  and 
Tallahassee  creeks.  The  monitoring  plan  would  also  require  monitoring  of  spring  flows  and 
water  quality  for  springs  located  within  the  area  of  potential  impacts  south  of  the  Parkdale  Fault 
(Figure  3.5-6). 


Protective/Mitigation  Measures 

Potential  impacts  to  water  resources  under  Alternative  A  include: 

•  Alteration  of  groundwater  levels  and  reduction  of  groundwater  availability  to  users  and 
springs  located  within  the  area  shown  on  Figure  3.5-5. 

•  Elimination  of  spring  flows  within  the  proposed  quarry  footprint  and  elimination  of  the 
water  source  for  the  Federal  Reserved  Water  Right  on  Parkdale  and  Cactus  Mountain 
Springs. 

•  Alteration  of  groundwater  quality  near  the  proposed  quarry  including  increased 
concentrations  of  TDS,  nitrate  and  nitrite. 
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•  Increased  runoff  to  Currant  and  Tallahassee  creeks  during  storm  events  and  alteration  of 
patterns  of  streamflow  caused  by  changes  in  runoff  and  baseflow  from  the  proposed 
quarry  area. 

•  Alteration  of  water  quality  in  Currant  and  Tallahassee  Creeks  including  increased 
turbidity  and  concentrations  of  TDS,  suspended  solids,  nitrate  and  nitrite. 

Mitigation  Measure  Wl-  Develop  Water  Monitoring  Plan 

Mitigation  to  protect  groundwater  availability  to  users  near  Alternative  A  would  include 
monitoring  to  detect  changes  in  groundwater  levels  outside  of  the  Sale  Area  to  allow  for  the 
timely  replacement  of  affected  water  supplies  by  the  Proponent  by  drilling  new  wells  or 
deepening  existing  wells. 

Mitigation  of  potential  impacts  to  streamflow  and  surface  water  and  groundwater  quality  would 
include  monitoring  to  detect  changes  to  allow  for  adaptive  management  of  mining  practices  if 
adverse  impacts  are  observed. 

If  monitoring  indicates  that  reductions  in  spring  flows  or  streamflows  are  occurring  and  that 
these  reductions  are  probably  caused  by  mine  induced  drawdown,  the  following  measures  would 
be  implemented: 

1)  BLM  would  evaluate  the  available  information  and  determine  if  mitigation  is  required; 

2)  If  mitigation  is  required.  Proponent  would  be  responsible  for  preparing  a  detailed,  site- 
specific  plan  to  enhance  or  replace  the  impacted  water  resources.  The  mitigation  plan 
would  be  submitted  to  BLM  identifying  drawdown  impacts  to  surface  water  resources. 
Mitigation  would  depend  on  the  actual  impacts  and  site  specific  conditions  and  could 
include  a  variety  of  measures  including  flow  augmentation,  and  on-site  or  off-site 
improvements).  Methods  for  providing  a  new  water  source  or  improving  an  existing 
water  source  may  include,  but  are  not  limited  to: 

a.  Installation  of  a  water  supply  pump  in  an  existing  well  (e.g.,  monitoring  well)  - 
this  could  provide  replacement  water  for  directly  impacted  Cactus  Mountain 
Spring  and  Parkdale  Spring 

b.  Installation  of  a  new  water  production  well  (expensive) 

c.  Piping  water  from  a  new  or  existing  source 

d.  Installation  of  a  guzzler 

e.  Enhanced  development  of  an  existing  seep  to  promote  additional  flow 

f.  Fencing  or  other  protection  measures  for  an  existing  seep  to  maintain  flow 

An  approved  site- specific  mitigation  plan  would  be  implemented  followed  by  monitoring  and 
reporting  to  measure  the  effectiveness  of  the  implemented  measures.  If  initial  implementation 
were  unsuccessful,  the  BLM  may  require  implementation  of  additional  measures. 
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Effectiveness 

Feasibility  and  success  of  mitigation  would  depend  on  site-specific  conditions  and  details  of  the 
monitoring  and  mitigation  plan. 

Mitigation  Measure  W2  -  Loss  of  Springs  and  Federal  Reserved  Water  Right 

Mitigation  of  the  springs  and  Federal  Reserved  Water  Right  that  would  be  eliminated  by 
Alternative  A  would  include  the  development  of  alternative  sources  of  water  within  the 
reclaimed  quarry  footprint  including  the  creation  of  small  surface  water  impoundments  that 
could  be  used  by  wildlife.  Alternatively,  the  BLM  may  require  the  proponent  to  provide 
alternative  water  supply  for  wildlife  though  the  pumping  and  delivery  of  water  from  existing 
groundwater  production  wells  to  surface  water  impoundments  or  wildlife  guzzler  installations. 

Effectiveness 

Feasibility  and  success  of  mitigation  would  depend  on  site-specific  conditions  and  details  of  the 
mitigation  plan. 

Residual  Effects 

The  area  of  residual  mine-related  groundwater  drawdown  is  predicted  to  persist  for  the 
foreseeable  future  around  the  mine  as  shown  in  Figure  3.5-5.  Successful  implementation  of 
mitigation  measures  would  minimize  or  eliminate  most  residual  adverse  effects  to  water 
resources.  However,  a  permanent  reduction  of  groundwater  levels  potentially  could  occur  and 
would  comprise  a  residual  adverse  effect  to  individual  surface  water  locations,  but  would  have 
little  effect  on  the  overall  water  balance  of  the  hydrologic  basins. 

3.5.2.2.  Direct  and  Indirect  Effects  from  Alternative  B 

Under  Alternative  B,  the  proposed  mineral  Sale  Area  would  not  be  developed,  and  direct  and 
indirect  effects  to  groundwater  and  surface  water  resources  would  not  occur  beyond  those  effects 
resulting  from  previously  authorized  disturbance.  Under  this  alternative,  the  natural  watershed  in 
Sale  Area  would  not  be  disturbed  and  mining  related  changes  to  the  patterns  of  surface  water  and 
groundwater  flow  would  not  occur. 

3.5.2.3.  Direct  and  Indirect  Effects  from  Alternative  C 

Issue  1:  Water  Usage  Requirements  and  Sources. 

Under  Alternative  C,  the  water  usage  requirements  and  the  sources  of  water  would  be  the  same 
as  for  Alternative  A.  It  is  expected  that  the  quarry  operation  would  require  approximately 
1,500  gpm  of  water  for  dust  suppression  and  aggregate  processing.  The  water  would  be  obtained 
from  the  pit  lake  in  the  previously  mined  alluvium  quarry  and  would  be  augmented  as  needed  by 
water  from  Tallahassee  Creek  under  a  state  reviewed  and  approved  withdrawal  permit. 
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Issue  2:  Need  for  Active  Dewatering  of  the  Pits. 

Under  Alternative  C,  the  need  for  dewatering  of  the  mine  pits  would  be  the  same  as  for 
Alternative  A.  The  average  groundwater  seepage  from  the  working  pit  face  is  expected  to  range 
from  about  15  to  35  gpm,  similar  to  what  is  observed  in  the  current  quarrying  operation,  and  the 
pits  would  not  require  active  dewatering  to  facilitate  mining. 

Issue  3:  Potential  Effects  of  Mining  in  the  Sale  Area  on  Surface  Water  and 

Groundwater  Quality,  Quantity,  and  Current  Water  Users. 

Alternative  C  could  affect  groundwater  levels  and  availability  near  the  Sale  Area.  The  area  of 
potential  impacts  would  be  similar  in  size  to  Alternative  A,  but  offset  to  the  east  (Figure  3.5-7). 
The  results  of  the  numerical  model  for  Alternative  C  predict  groundwater  drawdowns  of  between 
5  and  75  feet  for  wells  located  in  sedimentary  rocks  north  of  the  Parkdale  Fault  (Figure  3.5-6). 
This  prediction  is  considered  to  be  a  conservative  overestimation  based  on  the  previously 
discussed  rational.  With  the  exceptions  of  wells  276232,  238087,  30210MH  and  203262,  wells 
that  are  located  within  the  zone  of  potential  impacts  east  of  the  Sale  Area  in  the  fault  block 
between  unnamed  fault  2  and  the  Mikesell  Gulch  Fault  and  southeast  of  the  Mikesell  Gulch  Fault 
have  water  level  elevation  that  are  below  the  lowest  elevation  of  the  proposed  pit  or  they  are 
located  on  the  opposite  side  of  Bumback  Gulch  which  has  surface  elevations  that  would  be 
below  the  level  of  the  pit  floor.  These  wells  have  negligible  potential  to  be  impacted  by 
drawdown  related  to  mine  dewatering.  Wells  276232  and  238087  have  reported  water  level 
elevations  of  6,164  feet  and  predicted  drawdown  at  the  well  locations  is  about  65  feet.  Wells, 
30210MH  and  203262  have  reported  water  level  elevations  between  6,194  and  6238  feet  and 
drawdown  in  this  area  is  predicted  to  be  about  22  feet.  Potential  drawdown  impacts  to  wells 
under  Alternative  C  would  be  permanent  to  the  extent  that  they  would  actually  occur. 

Alternative  C  would  lower  groundwater  levels  in  the  quarry  by  up  to  300  feet  and  could  decrease 
or  eliminate  flows  from  Parkdale,  Parkdale  South,  Cactus  Mountain,  and  Cactus  Mountain  South 
springs.  BLM’s  federal  reserved  water  rights  on  Cactus  Mountain  Spring  and  Parkdale  Spring 
may  be  adversely  affected.  This  impact  has  the  potential  to  be  permanent  and  major  if  it  occurs, 
but  could  be  mitigated  by  the  development  of  surface  water  impoundment(s)  or  the  installation  of 
groundwater  wells  for  wildlife  and  livestock  watering.  Drawdown  of  groundwater  levels  outside 
of  Sale  Area  under  Alternative  C  also  has  the  potential  to  reduce  or  interrupt  flows  from  springs 
located  within  the  zone  of  potential  impacts  shown  on  Figure  3.5-7  which  would  affect  the 
associated  water  rights.  The  impacts  would  be  permanent  and  major,  but  could  be  mitigated  by 
the  installation  of  wells  or  construction  of  surface  water  impoundments  should  they  occur. 

Similar  to  Alternative  A,  groundwater  quality  near  the  quarry  could  be  affected  by  mining  under 
Alternative  C.  The  potential  impacts  include  increases  in  total  dissolved  solids  (TDS)  and 
nitrogen  species  (nitrate  and  nitrite)  from  mining  and  controlled  subsurface  blasting.  These 
impacts  would  be  localized  and  temporary  during  active  mining  and  may  be  mitigated  by 
monitoring  and  modification  of  mining  practices  if  impacts  are  observed.  Alternative  C  is  not 
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expected  to  affect  the  quality  of  groundwater  accessed  by  existing  wells  outside  of  the  Sale  Area 
but  could  affect  the  quality  of  water  discharged  from  Campbell  King  Spring  1 . 

Under  Alternative  C,  streamflow  and  water  quality  could  be  affected  in  Tallahassee  Creek  but 
impacts  are  not  expected  for  Currant  Creek.  Development  of  the  quarry  under  Alternative  C 
would  modify  the  topography  of  areas  tributary  to  Tallahassee  Creek  and  affect  the  timing  and 
volume  of  runoff  reporting  to  the  stream.  Increased  runoff  from  the  site  during  mining  may  have 
elevated  levels  of  turbidity,  sediment,  nitrate,  and  nitrite,  but  would  be  routed  to  settling  ponds 
and  monitored  to  ensure  that  it  meets  applicable  water  quality  standards  prior  to  being  discharged 
to  the  Tallahassee  Creek  drainage  or  the  intermittent  drainage  above  Campbell  King  Spring  1. 
Potential  impacts  to  streamflow  in  Tallahassee  Creek  would  include  increased  runoff  during 
storm  events  which  would  be  permanent,  but  negligible  to  minor  because  the  disturbed  mining 
area  would  represent  only  less  than  1  percent  of  the  total  watershed.  Potential  impacts  to  the 
water  quality  of  the  stream  would  be  mitigated  by  the  use  of  BMPs  to  control  turbidity,  sediment, 
and  nitrogen  in  runoff  and  by  monitoring  to  ensure  that  runoff  collected  in  sediment  ponds  meets 
applicable  water  quality  standards  prior  to  release. 

Issue  4:  How  Would  the  Existing  Water  Monitoring  Plan  be  Modified  to  Incorporate 

Mining  in  the  Expansion  Area? 

Under  Alternative  C,  a  monitoring  plan  would  be  developed  that  would  be  similar  to  the  one  for 
Alternative  A.  The  monitoring  plan  would  require  operational  and  post  reclamation  monitoring 
in  areas  adjacent  to  the  mine  to  detect  changes  in  groundwater  levels  that  could  affect 
groundwater  availability  to  springs  and  wells  and  allow  for  the  timely  mitigation  of  impacts  if 
any.  Monitoring  would  also  be  implemented  between  the  proposed  quarry  and  Tallahassee  Creek 
to  detect  changes  in  shallow  groundwater  chemistry  that  could  affect  baseflow  reporting  to  the 
creeks.  Potential  impacts  to  surface  water  would  be  evaluated  by  establishing  a  streamflow  and 
water  quality  monitoring  stations  on  Tallahassee  Creek.  The  monitoring  plan  would  also  require 
monitoring  of  spring  flows  and  water  quality  for  springs  located  within  the  area  of  potential 
impacts  south  of  the  Parkdale  Fault  (Figure  3.5-6). 

Protective/Mitigation  Measures 

Mitigation  of  direct  and  indirect  impacts  to  water  resources  under  Alternative  C  would  be  the 
same  as  for  Alternative  A  and  would  include: 

•  Monitoring  to  detect  changes  in  groundwater  levels  outside  of  the  Sale  Area  and  allow  for 
timely  replacement  of  affected  water  supplies  by  the  Proponent  by  drilling  new  wells  or 
deepening  existing  wells. 

•  The  development  of  alternative  sources  of  water  including  surface  impoundments  within 
or  near  the  Sale  Area  to  replace  or  augment  spring  flows  that  could  be  reduced  by  mining. 

•  Monitoring  of  streamflow  and  surface  water  and  groundwater  quality  to  detect  changes 
and  allow  for  adaptive  management  of  mining  practices  if  adverse  impacts  are  observed. 
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Residual  Effects 

Residual  effects  are  anticipated  to  be  similar  to  those  discussed  under  Alternative  A. 

3.5.3.  Cumulative  Effects  Analysis 

The  CESA  for  water  resources  is  the  Lower  Currant  Creek,  Royal  Gorge,  Five  Point  Gulch- 
Arkansas  River,  Tallahassee  Creek,  and  Lower  Cottonwood  Creek  HUC  12  subwatersheds. 
Reasonably  foreseeable  future  conditions  that  could  cumulatively  impact  water  resources  include 
the  projected  population  increase  (36  percent  over  the  next  20  years  [Colorado  Department  of 
Local  Affairs  2017])  combined  with  the  current  trend  in  climate  change  which  may  combine  to 
create  an  overall  decrease  in  water  quantity. 

3.6.  TERRESTRIAL  WILDLIFE 

Issue  1:  How  would  the  Parkdale  Quarry  expansion  affect  the  availability  and  quality 

of  habitat  and  nesting  sites  for  migratory  bird  species? 

Issue  2:  How  would  the  Parkdale  Quarry  expansion  affect  the  availability  and  quality 

of  habitat  for  special  status  wildlife  species? 

Issue  3:  How  would  the  Parkdale  Quarry  expansion  affect  the  availability  and  quality 

of  habitat  for  bighorn  sheep? 

3.6.1.  Affected  Environment 

The  analysis  area  for  direct  and  indirect  effects  on  wildlife  and  aquatic  resources  is  the  Mine 
Plan  boundary.  The  CESAs  for  wildlife  resources  are  described  in  Section  3.6.3,  Cumulative 
Effects  Analysis,  and  vary  depending  on  the  species.  CESAs  were  determined  based  on  wildlife 
use  within  the  mineral  sale  regional  location  and  important  seasonal  habitats  for  species  such  as 
Rocky  Mountain  bighorn  sheep. 

Information  regarding  wildlife  species  and  habitat  within  the  study  area  and  CESAs  was 
obtained  from  a  review  of  existing  published  sources,  site-specific  wildlife  and  habitat  surveys, 
BLM,  CPW,  and  U.S.  Fish  and  Wildlife  Service  (USFWS)  file  information. 

3.6. 1.1.  Existing  Habitat 

The  proposed  mineral  Sale  Area  is  located  near  Parkdale,  Colorado,  adjacent  to  the  existing 
Parkdale  Quarry,  and  encompasses  the  southwest  side  of  Cactus  Mountain.  Elevations  in  the 
mineral  material  Sale  Area  range  from  approximately  5,790  ft.  to  6,960  ft.  Existing  wildlife 
species  and  habitats  are  typical  of  the  Front  Range  foothills  of  southeastern  Colorado  (Cedar 
Creek  1997). 
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As  indicated  in  Table  3.15,  National  Land  Cover  Data  (NLCD)  indicates  that  the  majority  of 
wildlife  habitat  in  the  study  area  consists  primarily  of  evergreen  forest  (53  percent)  and 
shrub/scrub  (47  percent)  (Figure  3.6-1,  Appendix  C).  Field  surveys  confirmed  that  the  study  area 
is  dominated  by  piny  on-juniper  evergreen  forest  and  shrub/scrub  consisting  predominantly  of 
pinyon  pine  (Pinus  edulis).  Rocky  Mountain  juniper  (Juniperus  scopulorum),  one-seed  juniper 
(Juniperus  monosporum),  Gambel  oak  (Quercus  gambelii)  and  mountain  mahogany 
(Cercocarpus  montanus)  (ICF  2019).  Pinon-juniper  habitat  in  the  study  area  may  provide  an 
important  supply  of  pine  nuts  and  juniper  berries  as  a  winter  food  source  for  wildlife.  Wildlife 
commonly  found  in  the  pinon-juniper  habitat  include  western  scrub-jay,  juniper  titmouse,  gray 
flycatcher,  blacktail  jackrabbit,  cliff  chipmunk,  mule  deer  and  elk.  Predators  common  in  this 
habitat  include  gray  foxes  and  raptors  such  as  red-tailed  hawks  (Marcus  et.  al.  201 1). 

Mountain  scrub/shrubland  habitat  provides  valuable  food  and  cover  for  many  wildlife  species. 
Many  shrub  species  produce  edible  fruits,  and  they  provide  a  large  selection  of  forage  types. 
Gambel  oak  acorns  are  an  important  mast  crop  in  many  areas.  Birds  such  as  band- tailed  pigeon, 
wild  turkey,  Lewis's  woodpecker,  Steller's  jay,  western  scrub-jay,  and  green-tailed  towhee  feed 
on  the  acorns.  Other  birds  such  as  the  Virginia's  warbler  utilize  mountain  shrub  habitat  for 
resting,  feeding,  and  nesting.  Dusky  flycatcher,  Virginia's  warbler,  and  green-tailed  towhee  are 
associated  with  Gambel  oak  and  other  shrub  habitat  (BLM  2017). 


Table  3.15.  National  Land  Cover  Data  (NLCD)  Designations  within  the  Study  Area 


Mineral  Sale  Area 

Evergreen  Forest 
(acres) 

Shrub/Scrub 

(acres) 

TotaF 

(acres) 

Phase  1  -  West  Pit 

29.5 

51.2 

80.7 

Phase  2  -  West  Central  Pit 

106.5 

61.1 

167.6 

Phase  3  -  Central  Pit 

112.1 

124.5 

236.6 

Phase  4  -  East  Central  Pit 

73.4 

38.9 

112.3 

Phase  5  -  East  Pit 

48.7 

58.6 

107.3 

Total 

370.2 

334.3 

704.5 

Source:  USGS  2016 


'  Totals  may  vary  due  to  rounding. 


The  study  area  consists  of  very  steep  rugged  terrain.  Rock  outcrops  and  cliffs  existing  in  the 
mineral  Sale  Area  are  numerous  and  may  serve  as  important  habitat  for  yellow-bellied  marmot, 
rock  squirrel,  bush-tailed  woodrat,  and  swallows.  Ledges  and  cavities  in  cliff  areas  could  provide 
suitable  nesting  habitat  for  cliff-nesting  raptors  such  as  red-tailed  hawk,  prairie  falcon,  golden 
eagle,  and  great  horned  owl. 

The  study  area  is  situated  within  the  fifth  level  (Hydrologic  Unit  Code,  HUC:  1 1020001 11) 
Tallahassee  Creek-Currant  Creek  watershed  of  the  Arkansas  Headwaters  sub-basin  (11020001). 
Perennial  streams  located  within  the  watershed  are  Currant  Creek,  Cottonwood  Creek,  North 
Tallahassee  Creek,  Tallahassee  Creek,  Thirtyone  Mile  Creek,  Fear  Creek,  South  Tallahassee 
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Creek,  Dicks  Creek,  North  Waugh  Creek,  Paris  Creek,  Squaw  Creek,  Middle  Tallahassee  Creek, 
Kelly  Creek,  Freshwater  Creek,  Salt  Creek,  and  West  Waugh  Creek.  All  Perennial/intermittent 
streams  originating  from  this  watershed  drain  into  Tallahassee  Creek.  Tallahassee  Creek  is  a 
tributary  of  Arkansas  River  (BLM  2017). 

An  analysis  of  National  Hydrology  Data  (NHD)  and  field  surveys  confirm  that  sources  of 
available  water  for  wildlife  consumption  are  limited  within  the  study  area  (USGS  2019,  ICF 
2019).  Surface  water  features  include  a  few  intermittent  streams.  Currant  Creek,  and  Tallahassee 
Creek  (Table  3.16).  Tallahassee  Creek  supports  narrow  strips  of  mesic  meadows  and  forest/shrub 
wetland  vegetation  along  its  banks.  Riparian- specific  features  include  willow  and  herbaceous 
riparian  habitats  (ICF  2019).  The  majority  of  the  runoff  in  the  study  area  flows  to  Currant  Creek 
and  Tallahassee  Creek  through  three  main  intermittent  drainage  areas.  The  Arkansas  River  is 
located  to  the  south  of  the  Sale  Area  and  the  existing  Parkdale  Quarry. 


Table  3.16.  Surface  Water  and  Wetland  Resources  within  the  Study  Area 


Mineral  Sale  Area 

Intermittent  Stream  (miles) 

Riverine  Wetlands  (acres) 

Phase  1  -  West  Pit 

0.28 

0.7 

Phase  2  -  West  Central  Pit 

1.36 

3.2 

Phase  3  -  Central  Pit 

2.54 

6.1 

Phase  4  -  East  Central  Pit 

0.64 

1.5 

Phase  5  -  East  Pit 

0.47 

1.1 

Total 

5.29 

12.6 

Sources:  USGS  2019;  USFWS  2019 


3.6. 1.2.  Big  Game  Species 

Big  game  species  are  managed  by  CPW,  with  range  designations  and  migration  corridors  for  each 
species  delineated  across  the  entire  state.  CPWs  strategic  plan  defines  that  game  populations  are 
to  be  managed  in  accordance  with  a  Data  Analysis  Unit  (DAU)  plan.  A  DAU  is  the  geographic 
area  that  represents  the  year-round  range  of  a  big  game  herd  and  includes  all  of  the  seasonal 
ranges  for  a  specific  herd.  Each  DAU  is  typically  composed  of  several  Game  Management  Units 
(GMU).  Mule  deer  (Odocoileus  hemionus),  bighorn  sheep  {O.  canadensis  canadensis),  black  bear 
(Ursus  americanus)  and  mountain  lion  (Puma  concolor)  are  the  only  big  game  animals  likely  to 
be  found  in  the  study  area  (Cedar  Creek  1997).  The  study  area  occurs  entirely  within  CPW’s 
Management  Area  13,  specifically  big  game  hunting  unit  58  (CPW  2019a). 

Rocky  Mountain  bighorn  sheep  and  mule  deer  are  the  primary  big  game  species  within  the  study 
area.  Mule  deer  and  big  horn  sheep  population  numbers  fluctuate  from  year-to-year  based  on 
habitat  conditions.  Limiting  factors  within  the  study  area  include  water  availability,  and  amount 
of  suitable  quality  habitat.  Seasonal  use  and  movement  patterns  in  the  vicinity  of  the  study  area 
depends  on  weather  and  forage  availability  and  quality. 
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Mule  Deer 

Mule  deer  are  distributed  statewide  in  all  ecosystems  in  Colorado.  They  are  most  abundant  in 
shrublands  in  rough,  broken  terrain  where  abundant  food  and  cover  are  provided  (Cedar  Creek 
1997).  The  study  area  is  located  within  mule  deer  overall  range  and  severe  winter  range 
(Figure  3.6-2  and  Figure  3.6-3,  Appendix  C)  (CPW  2019d).  Mule  deer  use  of  the  study  area  is 
variable  with  populations  exhibiting  seasonal  movement  as  a  result  of  elevational  migration  in 
response  to  snow  cover.  The  majority  of  the  study  area  is  used  by  mule  deer  as  early  spring  and 
winter  range,  although  some  may  occur  in  the  study  area  on  a  year-round  basis  (BLM  2017). 

The  study  area  is  located  within  CPW’s  Cripple  Creek  DAU  D-16  and  GMU  58  for  mule  deer 
(Figure  3.6-2,  Appendix  C).  Herd  management  of  mule  deer  in  D-16  is  conducted  like  most 
herds  in  Colorado  (CPW  2007).  Post-hunt  population  estimates  for  2018  indicate  that  the  mule 
deer  population  in  D-16  was  approximately  13,400  individuals  (CPW  2019b).  CPWs  current 
population  objective  for  D-16  is  to  target  a  post-season  population  of  16,000  to  20,000  deer  with 
a  post-season  composition  of  30  to  35  bucks/100  does  (CPW  2007). 

Bighorn  Sheep 

Bighorn  sheep  utilize  the  areas  in  and  around  the  study  area  on  a  year-round  basis  including 
Bighorn  Sheep  Canyon,  Cactus  Mountain,  and  the  Royal  Gorge  (BLM  2017).  The  study  area  is 
geographically  located  within  bighorn  sheep  overall  range  and  severe  winter  range,  which 
support  seasonal  migration  of  bighorn  sheep  (Figure  3.6-4  and  Figure  3.6-5,  Appendix  C).  Herds 
in  Colorado  typically  migrate  between  higher  elevation  summer  ranges  and  lower  elevation 
winter  ranges.  Severe  winter  range  is  defined  as  part  of  the  winter  range  where  90  percent  of  the 
individual  animals  are  located  when  the  annual  snowpack  is  at  its  maximum  and/or  temperatures 
are  at  a  minimum  in  the  two  worst  winters  out  of  ten  (BLM  2017).  CPW  has  been  collecting 
GPS  collaring  data  on  15  individual  bighorn  sheep  in  the  study  area  for  several  years.  The 
collaring  data  collected  through  the  study  supports  CPW’s  Species  Activity  Map  (SAM)  data, 
which  indicates  that  the  local  population  tends  to  use  habitat  in  the  study  area  predominantly 
during  winter  and  early  spring  (CPW  2019d).  Bighorn  sheep  in  the  study  area  generally  migrate 
to  higher  elevations  along  the  Arkansas  River  or  to  the  Royal  Gorge  in  March  and  April. 

Bighorns  are  adapted  to  a  wide  variety  of  habitats.  Preferred  habitat  is  provided  in  areas 
dominated  by  rock  cover,  grass,  and  shrubs  with  very  steep  rugged  escape  terrain  in  areas  with 
good  visibility  (George  et  al.  2009).  In  general,  bighorn  sheep  populations  in  Colorado  are  not 
evidently  limited  by  availability  of  suitable  habitat.  Winter  habitat  is  more  likely  to  be  limiting 
for  bighorn  sheep  in  Colorado.  During  winters,  bighorns  often  are  forced  to  concentrate  on 
windswept  ridges  or  move  to  lower  elevations  where  human  impacts  on  habitat  are  more 
prominent.  CPW  considers  bighorn  sheep  susceptibility  to  domestic  livestock  diseases  the 
primary  factor  limiting  Rocky  Mountain  bighorn  sheep  populations  in  Colorado  (George  et  al. 
2009). 
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The  mineral  Sale  Area  is  located  within  the  bighorn  sheep  Arkansas  River  GMU  S07  and  DAU 
09  (Figure  3.6-4,  Appendix  C).  Two  ram  hunting  licenses  are  issued  per  year  in  this  game 
management  unit,  with  hunter  success  being  close  to  100  percent  in  most  years  (CPW  2019c) 
Levels  of  hunting  activity  within  the  study  area  are  unknown,  but  are  likely  to  be  minimal  due  to 
the  limited  public  access  and  difficult  terrain.  Rams  have  been  harvested  several  miles  upriver, 
but  none  have  been  confirmed  within  the  Sale  Area  (CPW  2019c). 

Post-hunt  population  estimates  over  the  past  several  years  for  GMU  S07  show  that  the 
population  has  remained  close  to  80  individuals  (CPW  2019c).  No  herd  management  plan  has 
been  completed  for  DAU  09;  however,  CPW’s  bighorn  sheep  management  plans  and  goals 
include  maintaining  or  increasing  the  size  of  existing  herds  and  populations,  with  emphasis  given 
to  the  larger  herd  complexes  (DAUs),  or  core  populations,  that  represent  groups  of 
interconnected  herds  within  a  mountain  range.  Forays  (long-distance  periodic  movements  among 
populations)  by  bighorn  sheep  maintain  connectivity  between  populations  (or  between  herds). 

Rocky  Mountain  bighorn  sheep  are  a  BUM  Colorado  designated  sensitive  species  (BUM  2015). 

In  accordance  with  BUM  Manual  6840  -  Special  Status  Species  (BUM  2008b),  the  BUM  would 
take  conservation  actions  to  improve  the  status  of  such  species.  Secretarial  Order  3362  - 
Improving  Habitat  Quality  in  Western  Big-Game  Winter  Range  and  Migration  Corridors 
supports  the  long-term  sustainability  of  Rocky  Mountain  bighorn  sheep  populations  in  Colorado. 

3.6. 1.3.  Migratory  Birds/Raptors 

Nongame  birds  encompass  a  variety  of  passerine  and  raptor  species  including  migratory  bird 
species  that  are  protected  under  the  Migratory  Bird  Treaty  Act  (MBTA)  (16  U.S.  Code  [U.S.C.] 
703-711)  and  Executive  Order  13186  (66  FR  3853).  Migratory  bird  species  protected  by  the 
MBTA  are  listed  in  50  CFR  10.13,  and  the  list  of  protected  species  is  reviewed  and  updated 
regularly.  Pursuant  to  Executive  Order  13186,  a  Memorandum  of  Understanding  (MOU) 
between  the  BEM  and  USEWS  outlines  a  collaborative  approach  to  promote  the  conservation  of 
migratory  bird  populations.  Additionally,  bald  and  golden  eagles  are  also  protected  under  the 
Bald  and  Golden  Eagle  Protection  Act  (16  U.S.C.)  668  et  seq.),  which  prohibits  take  and 
disturbance  of  individuals  and  nests.  Any  actions  affecting  bald  and  golden  eagle  may  require 
development  of  an  eagle  conservation  plan. 

Pinyon-juniper  woodlands  support  the  largest  number  of  nesting  bird  species  found  in  any 
upland  vegetation  type  in  the  West  (Marcus  et  al.  201 1).  In  addition  to  nesting  birds,  it  is  likely 
that  birds  such  as  passerines  and  raptors  may  migrate  through  the  study  area.  Although  limited  in 
extent,  wetland,  grassland,  and  wooded  areas  throughout  the  study  area  may  provide  important 
stopover  habitat  for  migrants  or  individuals  during  pre-  and  post-breeding  movements. 

The  study  area  is  located  in  the  Southern  Rockies/Colorado  Plateau  Bird  Conservation  Region 
(BCR  16)  (Eigure  3.6-7  Appendix  C).  An  inventory  of  migratory  and  resident  bird  species 
potentially  occurring  within  the  mineral  Sale  Area  was  assembled  from  several  sources  including 
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U.S.  Fish  and  Wildlife  Service  Birds  of  Conservation  Concern  -  2008  List  for  BCR  16-Southem 
Rockies/Colorado  Plateau.  These  species  are  associated  with  pinon-juniper  and  mountain  shrub 
habitats,  and  are  species  that  have  declining  populations  and  should  be  protected  from  habitat 
alterations.  Table  J-1  in  Appendix  J  identifies  the  eight  migratory  bird  species  identified. 

Raptor  use  of  the  study  area  is  limited  primarily  to  species  associated  with  shrubland  and 
pinon/juniper  habitats  in  the  foothills  and  lower  mountain  elevations.  No  raptors  were  observed 
during  field  surveys  of  the  study  area.  Raptor  species  that  potentially  occur  as  residents  or 
migrants  within  the  study  area  include  eagles  (golden  eagles),  hawks  (e.g.,  red-tailed  hawk) 
falcons  (e.g.,  prairie  falcon,  American  kestrel),  northern  harrier,  and  turkey  vulture  (Cedar  Creek 
1997).  Suitable  nesting  habitat  is  present  on  or  near  the  study  area  for  most  of  these  species,  but 
no  nest  sites  or  evidence  of  nesting  activity  of  any  raptor  species  were  located  during  field 
surveys  (ICF  2019).  Cliff  sites  are  numerous  within  the  study  area,  but  there  was  no  evidence  of 
raptor  nesting  activity  on  any  cliff  face  within  the  study  area  (ICF  2019).  Mature  cottonwoods 
exist  outside  the  study  area  along  Tallahassee  Creek,  and  could  provide  suitable  nest  sites  for 
red-tailed  hawk,  golden  eagle,  and  great  horned  owl.  Sensitive  bird  species  are  discussed  further 
in  Section  3.6. 1.4,  Special  Status  Species. 

3.6. 1.4.  Special  Status  Species 

Special  status  species  are  those  species  for  which  state  or  federal  agencies  afford  an  additional 
level  of  protection  by  law,  regulation,  or  policy.  Included  in  this  category  are  federally  listed 
species  that  are  protected  under  the  Endangered  Species  Act  (ESA),  and  species  designated  as 
sensitive  by  the  BEM.  In  addition,  there  is  a  Colorado  State  protected  species  list  (Colorado 
Revised  Statues,  Title  33  Article  1-101)  that  the  BEM  has  incorporated,  in  part,  into  its  sensitive 
species  list. 

In  accordance  with  the  ESA,  as  amended,  the  lead  agency  (BEM)  in  coordination  with  the 
USEWS  must  ensure  that  any  action  that  they  authorize,  fund,  or  carry  out  would  not  adversely 
affect  a  federally  listed  threatened  or  endangered  species.  In  addition,  as  stated  in  Special  Status 
Species  Management  Policy  6840  (6840  Policy)  (Rel.  6-125),  it  also  is  BEM  policy  “to  conserve 
and/or  recover  ESA-listed  species  and  the  ecosystems  on  which  they  depend  so  that  ESA 
provisions  are  no  longer  needed  for  these  species,  and  to  initiate  proactive  conservation  measures 
that  reduce  or  eliminate  threats  to  BEM  sensitive  species  to  minimize  the  likelihood  of  and  need 
for  listing  of  these  species  under  the  ESA.” 

Federally  Listed  Species 

A  species  consultation  list  identifying  federally  listed  species  potentially  occurring  in  the  Sale 
Area  was  provided  by  USEWS  through  their  Information  for  Planning  and  Consultation  (IPaC) 
online  tool.  No  identified  critical  habitat  and  no  known  occurrences  of  ESA  plant  or  wildlife 
species  have  been  observed  or  have  the  potential  to  occur  in  the  study  area  (USEWS  2019b).  In 
addition,  no  federal  proposed  or  candidate  species  are  likely  to  be  present  within  the  study  area 
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(Table  J-2,  Appendix  J).  However,  the  study  area  is  located  within  the  range  of  the  Mexican 
spotted  owl,  a  federally  listed  threatened  species. 

BLM  Special  Status  Species 

A  total  of  38  special  status  wildlife  species  were  identified  as  potentially  occurring  within  the 
study  area  (BLM  2019a).  These  species,  their  associated  habitats,  and  their  potential  for 
occurrence  within  the  study  area  are  summarized  in  Table  J-3.  Occurrence  potential  for  each 
species  within  the  study  area  and  CESA  was  evaluated  for  each  species  based  on  their  habitat 
requirements  and/or  known  distribution.  Fifteen  (15)  special  status  wildlife  species  were 
identified  as  having  potential  to  occur  within  the  study  area  based  on  habitat  requirements  and 
known  range  distributions. 

3.6. 1.5.  Aquatic  Communities 

Riparian  habitat  is  minimal  within  the  study  area  and  is  limited  primarily  to  areas  adjacent  to 
Currant  Creek.  Riparian  areas  in  the  study  area  are  dominated  by  plains  cottonwoods  (Populus 
deltoides),  narrowleaf  cottonwood  (Populus  angustifolia),  thinleaf  alder  (Alnus  tenuifolia),  and 
peachleaf  willow  (Salix  amygdaloides)  (ICE  2019).  Currant  Creek  is  located  outside  the 
proposed  surface  disturbance  area,  therefore  no  direct  effects  to  riparian  communities  are 
anticipated.  Due  to  insufficient  water  flow  in  ephemeral  waterbodies  within  the  study  area,  it  is 
unlikely  that  wetlands  or  riparian  habitats  within  the  study  area  support  fish  species.  These  areas 
may  support  amphibian  species.  A  Stormwater  Management  Plan  (SMP)  and  Spill  Prevention, 
Control,  and  Countermeasures  (SPCC)  Plan  would  be  required  for  compliance  under  additional 
permitting  authorities  as  described  in  Section  1.5,  Permits  and  Approvals;  therefore,  impacts  to 
aquatic  biological  resources  are  not  anticipated. 

3.6.2.  Environmental  Effects 

Terrestrial  resource  related  issues  were  determined  through  consultation  with  CPW  (CPW 
2019g)  and  USFWS  (USFWS  2019b).  No  direct  or  indirect  effects  to  aquatic  biological 
resources  are  anticipated.  The  primary  issues  related  to  terrestrial  wildlife  include  loss  or 
alteration  of  native  habitats;  increased  habitat  fragmentation;  individual  and  population 
displacement;  and  direct  mortality  or  injury  of  wildlife. 

The  potential  effects  of  the  proposed  mineral  sale  on  terrestrial  wildlife  resources  can  be 
classified  as  short-term  (temporary)  and  long-term  in  duration.  Short-term  effects  result  from 
habitat  disturbance  and  removal  due  to  construction  and  from  activities  associated  with  quarry 
operation  and  occur  during  the  active  life  of  the  quarry  and  until  reclamation  is  successfully 
completed.  Short  term  effects  would  cease  upon  quarry  closure  and  completion  of  successful 
reclamation.  Eong-term  effects  include  permanent  changes  to  habitats  and  the  wildlife  and 
aquatic  populations  that  depend  on  those  habitats,  regardless  of  reclamation  success. 
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3.6.2. 1.  Direct  and  Indirect  Effects  from  Alternative  A 

Issue  1:  How  would  the  proposed  Parkdale  Quarry  expansion  affect  the  availability 

and  quality  of  habitat  for  bighorn  sheep  and  other  big  game  species? 

Under  Alternative  A,  mining  would  be  performed  in  five  phases  progressing  from  west  and 
northwest  to  southeast  (Figure  2.2-2).  Habitat  losses  associated  with  Alternative  A  include  a  total 
disturbance  of  674  acres  of  bighorn  sheep  severe  winter  range  and  705  acres  of  mule  deer  severe 
winter  range  over  the  life  of  the  quarry  (approximately  100  years).  Habitat  losses  would  occur  in 
phases,  as  each  phase  of  mining  is  implemented,  and  would  be  sustained  over  an  approximately 
20  to  30-year  period  as  bare  bedrock  would  remain  until  a  mining  pit  is  no  longer  needed  and 
reclamation  is  initiated  (Table  3.17).  Disturbance  associated  with  Alternative  A  would  be 
reclaimed,  as  presented  in  Section  2.3.7.  Proposed  reclamation  activities  would  aim  to  replace 
pinyon-jumpier  habitat  with  plant  communities  that  provide  greater  winter  forage  for  bighorn 
sheep  and  mule  deer. 

Bighorn  sheep  and  mule  deer  would  avoid  a  much  larger  footprint  during  implementation  of 
Alternative  A.  Noise  and  human  presence  associated  with  rock  and  gravel  extraction  would 
likely  result  in  additional  habitat  losses  due  to  displacement  of  big  game  species  away  from 
operation  activities.  All  processing  activities  would  continue  to  occur  at  the  existing  Parkdale 
Quarry,  so  no  additional  disturbance  is  anticipated  in  association  with  processing  facilities. 

Project  related  fencing  installed  around  active  mining  and  reclamation  areas  would  exclude  big 
game  species  from  accessing  areas  of  suitable  habitat  immediately  adjacent  to  mine  operations, 
although  big  game  are  likely  to  avoid  these  areas  due  to  human  presence  and  noise.  All  fencing 
located  within  the  proposed  Sale  Area  would  be  wildlife  friendly  and  consist  of  three-strand 
fencing  with  smooth  wire  and  steel  posts.  Big  game  could  be  adversely  affected  by  colliding  with 
or  becoming  entangled  in  project  fencing,  although  individuals  are  anticipated  to  avoid  fenced 
areas  where  mining  operations  are  occurring. 

Big  game  may  experience  higher  levels  of  mortality  due  to  the  construction  of  a  new  haul  road 
under  Alternative  A  and  associated  increased  vehicular  traffic  during  construction,  expansion, 
and  development.  Vehicular  traffic  collisions  may  injure  or  kill  individual  big  game  species,  and 
local  populations  may  experience  higher  levels  of  mortality  due  to  increased  number  of  roads 
and  use  of  existing  roads  in  the  immediate  vicinity  of  the  study  area. 

Adverse  effects  to  the  local  mule  deer  and  bighorn  sheep  populations  would  be  expected  to  be 
relatively  minor  since  habitat  disturbance  would  occur  in  phases,  suitable  habitat  is  available  in 
the  areas  surrounding  the  study  area,  and  no  parturition  (lambing)  areas  would  be  affected.  As 
described  in  Section  2.3.7,  and  the  Reclamation  Plan  in  Appendix  D,  Martin  Marietta  would  use 
a  concurrent  reclamation  technique  to  minimize  the  amount  of  habitat  disturbance  during  active 
mining.  Habitat  losses  resulting  from  displacement  may  be  minimized  over  time  as  mule  deer 
and  bighorn  sheep  become  acclimated  to  increased  operational  activities.  Mule  deer  and  bighorn 
sheep  have  demonstrated  the  ability  to  adapt  to  mining  operations  as  long  as  they  do  not 
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associate  harassment  or  hunting  with  the  activity  (Jansen  et  al  2007;  MacCallum  1988; 
MacCallum  1991). 


Table  3.17.  Disturbance  to  Bighorn  Sheep  and  Mule  Deer  Severe  Winter  Range  Associated 
with  Alternative  A 


Mineral  Sale  Area 

Total  Bighorn  Sheep  Range 
Disturbance  (acres) 

Total  Mule  Deer  Range 
Disturbance  (acres) 

Phase  1  -  West  Pit 

81 

81 

Phase  2  -  West  Central  Pit 

168 

168 

Phase  3  -  Central  Pit 

206 

237 

Phase  4  -  East  Central  Pit 

112 

112 

Phase  5  -  East  Pit 

107 

107 

Total 

674 

705 

Potential  Protective/Mitigation  Measures: 

The  Alternative  A  is  proposed  in  bighorn  sheep  and  mule  deer  severe  winter  range.  The  1996 
Royal  Gorge  Resource  Area  Resource  Management  Plan  states  that  within  the  Arkansas  River 
Ecoregion,  big  game  critical  winter  habitat  within  the  Sale  Area  would  be  seasonally  limited  to 
mineral  operations  from  December  1  to  April  30.  Colorado  Parks  and  Wildlife  has  since  revised 
the  seasonal  restriction  dates  for  bighorn  sheep  winter  range  to  November  1  to  April  15  and  for 
mule  deer  winter  range  to  December  1  to  April  15.  Alternative  A  does  not  serve  the  purpose  of 
improving  the  site  for  wintering  big  game;  therefore,  a  timing  limitation  from  November  1  to 
April  15  would  be  enacted  to  eliminate  disturbance  to  bighorn  sheep  and  mule  deer  during  this 
critical  period  to  avoid  an  adverse  impact.  This  measure  would  be  applied  to  the  initial  year  of 
mine  expansion  activity,  as  interpreted  by  CPW  in  consultation  with  the  BLM  biologist.  The 
timing  limitation  would  not  be  applied  in  subsequent  years  as  bighorn  sheep  are  anticipated  to 
acclimate  to  disturbance  in  areas  of  active  mining. 

Ejfectiveness: 

Implementation  of  this  measure  would  avoid  and  minimize  adverse  effects  to  bighorn  sheep 
during  periods  of  severe  winter  conditions  when  snow  depths  restrict  access  to  forage  and  other 
habitat  components.  Limitation  of  mining  activity  during  this  period  would  result  in  a  reduction 
of  potential  disturbance  and  displacement  of  bighorn  sheep  during  this  sensitive  period. 

Issue  2:  How  would  the  proposed  Parkdale  Quarry  expansion  affect  the  availability 

and  quality  of  habitat  and  nesting  sites  for  migratory  bird  species? 

As  described  in  Section  3.6. 1.3,  a  variety  of  migratory  bird  species  (e.g.,  raptors  and  songbirds) 
have  been  identified  as  potentially  occurring  within  the  study  area.  Potential  direct  effects  to  bird 
species  would  include  the  short-term  reduction  of  705  acres  of  potentially  suitable  breeding, 
roosting,  and  foraging  habitat,  including  370  acres  of  pinyon-juniper  habitat,  and  334  acres  of 
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shrub/scrub  habitat.  Raptor  mortalities  could  increase  under  Alternative  A  due  to  vehicular 
collisions  similar  to  big  game  species.  Alternative  A  would  result  in  decreased  quality  of  habitat 
for  raptor  prey  species  due  to  changes  in  vegetation  community  composition  and/or  an  increase 
in  invasive  species  during  mine  development,  which  would  result  in  reduced  prey  availability. 

Effects  to  other  migratory  bird  species  would  be  similar  to  those  described  for  raptors,  excluding 
the  effects  on  prey  availability  and  predation,  which  are  not  applicable  to  other  birds  that  do  not 
prey  on  small  mammals.  Overall  effects  to  migratory  birds  and  raptors  are  expected  to  have 
minimal  effect  on  local  bird  populations  based  on  the  amount  of  suitable  breeding  and  foraging 
habitat  in  the  area  surrounding  the  study  area,  which  would  not  be  affected  by  Alternative  A. 

Protective/Mitigation  Measures 

To  be  in  compliance  with  the  Migratory  Bird  Treaty  Act  and  the  Memorandum  of  Understanding 
between  the  BLM  and  the  USFWS  required  by  Executive  Order  13186,  the  BEM  must  avoid 
actions,  where  possible,  that  result  in  a  “take”  of  migratory  birds.  Pursuant  to  BEM  Instruction 
Memorandum  2008-050,  to  reduce  impacts  to  Birds  of  Conservation  Concern,  no  habitat 
disturbance  (removal  of  vegetation  such  as  timber,  brush,  or  grass)  is  allowed  during  the  periods 
of  May  15  to  July  15,  the  breeding  and  brood  rearing  season  for  most  Colorado  migratory  birds. 
The  provision  would  not  apply  to  completion  activities  in  disturbed  areas  that  were  initiated  prior 
to  May  15  and  continue  into  the  60-day  period. 

An  exception  to  this  timing  limitation  would  be  granted  if  nesting  surveys  conducted  no  more 
than  one  week  prior  to  vegetation-disturbing  activities  indicate  no  nesting  within  30  meters 
(100  feet)  of  the  area  to  be  disturbed.  Surveys  shall  be  conducted  by  a  qualified  breeding  bird 
surveyor  between  sunrise  and  10:00  a.m.  under  favorable  conditions. 

Issue  3:  How  would  the  proposed  Parkdale  Quarry  expansion  affect  the  availability 

and  quality  of  habitat  for  special  status  wildlife  species? 

Special  status  species  are  identified  in  Table  J-3  (Appendix  J).  Effects  to  special  status  wildlife 
species  would  be  similar  to  those  described  above  for  big  game  and  migratory  bird  species. 

Direct  effects  to  special  status  species  would  include  the  short-term  reduction  of  370  acres  of 
piny  on-juniper  habitat,  and  334  acres  of  shrub/scrub  habitat.  Effects  would  include  displacement 
from  the  disturbed  areas  and  increased  habitat  fragmentation  until  vegetation  is  re-established.  In 
most  instances,  suitable  habitat  adjacent  to  disturbed  areas  would  be  available  for  use  by  these 
species;  however,  displacement  would  increase  competition  and  could  result  in  some  local 
reductions  in  special  status  wildlife  populations  if  adjacent  habitats  have  a  higher  density  of 
species. 

Direct  mortality  and  injury  due  to  vehicle  collisions  would  be  similar  for  special  status  species  as 
for  other  wildlife  species.  Indirect  effects  on  special  status  mammal  species  would  also  be 
similar  to  those  described  for  big  game,  with  the  exception  of  effects  to  seasonal  habitats  and 
migratory  corridors,  which  are  not  delineated  for  special  status  species  in  the  study  area.  Habitat 
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fragmentation  would  have  a  greater  impact  on  special  status  species  where  roads  and  other 
disturbed  areas  lacking  vegetation  would  present  a  barrier  to  movement  due  to  lack  of  cover  and 
vulnerability  to  predation.  Potential  effects  to  special  status  species  from  quarry  development  are 
expected  to  be  low,  due  to  the  low  probability  of  their  occurrence  in  the  proposed  Sale  Area. 

Bats 

Two  bat  species  (Townsend’s  big-eared  bat  and  fringed  myotis)  have  the  potential  to  occur  in  the 
Sale  Area.  Implementation  of  Alternative  A  could  result  in  direct  and  indirect  impacts  to  these 
local  bat  species  and  their  habitat,  especially  when  disturbance  occurs  in  riparian,  shrubland, 
woodland,  grassland  and  meadow  foraging  habitats.  Direct  impacts  would  include  loss  of 
foraging,  nursery,  and  hibernacula  habitat  during  the  life  of  the  quarry,  and  mortalities  due  to 
vehicular  traffic  collisions. 

Indirect  impacts  associated  with  Alternative  A  include  increased  noise  related  to  mining 
activities,  human  presence  and  artificial  lighting  used  for  nighttime  operations  in  the  existing 
processing  area  only.  Some  bat  species,  like  Townsend’s  big-eared  bats,  are  especially 
susceptible  to  disturbance,  and  may  abandon  nursery  and  hibernaculum,  leading  to  increased 
mortality  (CNHP  2013).  Arousal  in  winter  could  deplete  vital  energy  stores  and  prevent  arousal 
in  spring.  Project-related  noise  from  construction,  vehicle  traffic,  and  increased  human  activity 
could  adversely  affect  these  species.  The  use  of  artificial  lighting  during  night-time  operations 
could  adversely  impact  foraging  bats. 

Potential  roost  sites  for  these  bat  species  include  crevices  on  cliff  faces,  mines,  caves,  trees,  and 
buildings.  Existing  crevices  on  cliff  faces,  rock  outcrops  and  small  cavities  are  numerous  in  the 
Sale  Area  and  may  provide  roosting  habitat,  and  would  be  impacted  under  Alternative  A.  The 
increase  disturbance  and  noise  near  these  roosting  habitats  may  also  cause  displacement  of 
aversion  to  use  of  the  habitats.  Overall  population-level  effects  to  sensitive  bat  species  are 
expected  to  be  minimal  based  on  the  amount  of  suitable  roosting  and  foraging  habitat  in  the  area 
surrounding  the  study  area,  which  would  not  be  affected  by  Alternative  A. 

Protective/Mitigation  Measures 
None  are  identified. 

Birds 

Golden  Eagle 

Although  no  golden  eagles  or  nest  sites  were  identified  within  the  study  area  during  baseline 
surveys,  individuals  could  occur  while  opportunistically  foraging  for  roadkill  or  passing  through 
the  study  area.  Direct  impacts  would  include  the  short-term  reduction  of  705  acres  of  potential 
foraging  and  breeding  habitat  and  direct  mortality  due  to  vehicular  collisions.  Indirect  impacts 
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are  associated  with  increased  mine -related  noise  and  human  presence  that  would  increase  under 
Alternative  A. 

Additional  indirect  impacts  to  golden  eagles  would  be  similar  to  those  discussed  for  migratory 
birds  above.  Potential  impacts  to  this  species  as  a  result  of  Alternative  A  are  considered  low  due 
to  the  lack  of  active  nest  sites  or  individuals  within  the  study  area,  and  low  potential  for  impacts 
to  the  prey  base  in  the  study  area. 

Burrowing  Owl 

Although  no  burrowing  owl  nest  locations  or  preferred  foraging  areas  containing  prairie  dog 
colonies  were  observed  during  baseline  studies,  this  species  may  occur  within  the  study  area. 
Direct  impacts  to  western  burrowing  owl  would  include  short-term  reduction  of  705  acres  of 
potential  breeding  and  foraging  habitat.  In  addition,  burrowing  owls  could  be  particularly 
affected  by  roads  development,  as  this  species  only  nests  in  burrows  on  the  ground; 
consequently,  roads  could  result  in  destruction  of  burrowing  habitat,  and  burrowing  owls  may  be 
more  susceptible  to  collisions  with  vehicles. 

Indirect  impacts  associated  with  mine-related  noise  and  human  presence  currently  occur  at  the 
site  and  would  increase  under  Alternative  A.  Burrowing  owls  maybe  also  be  indirectly  affected 
by  any  adverse  impacts  on  prairie  dog  towns  because  burrowing  owls  often  use  abandoned 
prairie  dog  burrows  as  nest  sites.  However,  reclamation  of  disturbed  areas,  which  would  provide 
more  open  ground  and  herbaceous  cover  preferred  by  prairie  dogs,  could  result  in  expansion  of 
prairie  dog  burrows  and  subsequently  increase  the  abundance  of  nesting  sites  for  burrowing 
owls.  Burrowing  owls  also  prefer  open  ground  for  hunting  and  for  nesting  sites.  Increased  prairie 
dogs  in  the  Project  Area  would  also  increase  prey  abundance  for  larger  raptor  species  such  as 
golden  eagles,  bald  eagles,  and  ferruginous  hawks.  Potential  impacts  to  this  species  as  a  result  of 
the  Alternative  A  are  considered  low  due  the  overall  availability  of  suitable  habitat  in  the  study 
area,  and  the  lack  of  nesting  owls  or  individuals  observed  during  surveys. 

Ferruginous  Hawk 

Although  no  ferruginous  hawk  nests  were  identified  within  the  Sale  Area  and  this  species  was 
not  observed  during  surveys,  individuals  could  occur  while  foraging  or  passing  through  the  Sale 
Area.  Direct  impacts  would  include  the  short-term  reduction  of  370  acres  of  piny  on-juniper  and 
334  acres  of  shrub/scrub  foraging  habitat  until  final  reclamation  is  completed  and  vegetation  re¬ 
established  and  a  long-term  reduction  of  194  acres.  Indirect  impacts  associated  with  Alternative 
A  include  increased  mine-related  noise  and  human  presence. 

Additional  indirect  impacts  to  ferruginous  hawks  associated  with  Alternative  A  would  be  similar 
to  those  discussed  for  migratory  birds  above.  Potential  impacts  to  this  species  as  a  result  of  the 
proposed  mineral  sale  are  considered  low  due  to  the  lack  of  active  nest  sites  within  the  study 
area,  the  current  level  of  activity  at  the  mine  site,  and  low  potential  for  impacts  to  the  prey  base 
in  the  study  area. 
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These  direct  adverse  impacts  to  sensitive  raptors  and  migratory  bird  species  associated  with  the 
construction  and  operation  of  the  proposed  project  would  be  minimized  due  to  the 
implementation  of  Applicant  Committed  Environmental  Protection  Measures  presented  in 
Table  2.2. 

Protective/Mitigation  Measures 
None  are  identified. 

Amphibians 
Plain ’s  Leopard  Frog 

Plain’s  leopard  frog  has  not  been  documented  within  the  study  area,  but  suitable  habitat  exists. 
Implementation  of  Alternative  A  could  result  in  direct  and  indirect  impacts  to  the  Plain’s  leopard 
frogs  and  their  habitat,  especially  when  disturbance  occurs  in  wetland  and  riparian  habitats. 
Direct  impacts  would  include  loss  of  foraging,  breeding,  and  over- wintering  habitat  during  the 
life  of  the  quarry,  and  mortalities  due  to  vehicular  traffic  collisions. 

Indirect  effects  resulting  from  implementation  of  Alternative  A  include  increased  habitat 
fragmentation  where  roads  and  other  disturbed  areas  lacking  vegetation  would  present  a  barrier 
to  movement  due  to  lack  of  cover  and  vulnerability  to  predation  and  increased  erosion  and 
sedimentation  due  to  surface  disturbance.  Potential  effects  to  the  Plain’s  leopard  frog  from 
quarry  development  are  expected  to  be  low,  due  to  the  low  probability  of  their  occurrence  in  the 
proposed  Sale  Area,  and  the  lack  of  suitable  aquatic  features. 

Protective/Mitigation  Measures 
None  are  identified. 

Plants 

There  are  six  sensitive  plant  species  (Rydberg’s  golden  columbine,  Brandegee’s  buckwheat,  gold 
blazingstar.  Royal  Gorge  blazingstar,  rock-loving  noeparrva,  and  Degener’s  beardstonque)  that 
have  the  potential  to  occur  in  the  study  area  based  on  the  availability  of  suitable  habitat.  Most  of 
these  species  prefer  open  areas  in  pinyon-juniper  and  shrubland  communities,  or  barren  soils  on 
rock  outcrops  or  hillsides.  Under  Alternative  A,  the  majority  of  surface  disturbance  would  occur 
in  shrubland  and  pinyon  juniper  habitat,  and  in  upland  areas  that  were  previously  undisturbed. 
Impacts  to  BLM  sensitive  plant  species  could  include  direct  mortality  as  a  result  of  surface 
disturbance,  habitat  fragmentation  associated  with  habitat  loss,  and  the  partial  or  complete 
destruction  of  an  individual  plant  or  cluster  of  plants’  seed  banks  where  surface-disturbing 
activities  occur.  Indirect  impacts  include  a  change  in  vegetation  composition  and  diversity, 
expansion  of  invasive  species  and  noxious  weeds,  and  potential  for  increased  soil  erosion.  Soil 
erosion  could  result  in  less  soil  to  support  special  status  plant  communities. 
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Reclamation  activities  would  aim  to  revegetate  the  study  area  predominantly  with  grassland 
species,  resulting  in  a  loss  of  sagebrush-steppe  and  shrubland  vegetation  communities  with 
which  most  of  these  plant  species  are  associated.  This  could  result  in  long  term  habitat  loss  from 
the  conversion  of  pinyon  juniper  and  shrub-dominated  cover  types  to  predominantly  grass  and 
forb  cover  types.  Activities  associated  with  Alternative  A  could  have  a  direct  adverse  impact  on 
special  status  plant  species  populations  if  mining  activities  could  not  avoid  established  plant 
communities.  Proposed  mitigation  measures  could  reduce  potential  impacts  on  special  status 
plant  species. 

Protective/Mitigation  Measures 

Pre-construction  surveys  would  be  conducted  within  the  proposed  area  of  disturbance  for  all 
special  status  plant  species  that  have  potential  habitat,  as  determined  by  the  BLM,  in  the  Sale 
Area.  While  the  BLM  may  direct  Martin  Marietta  to  avoid  areas  containing  special  status  plant 
species  populations,  lease  stipulations  in  the  Sale  Area  do  not  prohibit  development  (i.e..  No 
Surface  Occupancy  [NSO]  stipulation)  that  could  have  a  direct  physical  impact  on  these 
populations. 

Interim  and  final  reclamation  should  aim  to  restore  areas  of  potential  habitat  for  sensitive  plant 
species  identified  during  pre-construction  surveys. 

3.6.2.2.  Direct  and  Indirect  Effects  from  Alternative  B 

Under  Alternative  B,  the  proposed  mineral  Sale  Area  would  not  be  developed,  and  direct  and 
indirect  effects  to  wildlife  resources  would  not  occur  beyond  those  effects  resulting  from 
previously  authorized  disturbance.  Under  this  alternative,  705  acres  of  potential  wildlife  habitat 
would  not  be  disturbed  or  lost,  as  described  under  Alternative  A.  Additional  habitat 
fragmentation  and  animal  displacement  would  not  occur,  limiting  the  effects  to  wildlife 
resources  to  existing  conditions. 

3.6.2.3.  Direct  and  Indirect  Effects  from  Alternative  C 

In  response  to  stakeholder  concerns  regarding  potential  impacts  under  Alternative  A  to  bighorn 
sheep  and  their  habitat  located  within  the  proposed  Arkansas  River  Canyonlands  ACEC  to  the 
west  of  the  Sale  Area,  Martin  Marietta  provided  an  Alternative  Materials  Sale  Area 
(Alternative  C)  boundary  to  the  BLM  for  evaluation  (Martin  Marietta  2019a).  Alternative  C 
would  include  approximately  633  acres  of  surface  disturbance,  and  potential  effects  to  game, 
migratory  birds,  and  special  status  species  under  Alternative  C  would  be  similar  in  extent  to 
Alternative  A,  but  would  include  approximately  65  fewer  acres  of  surface  disturbance  and  would 
be  shifted  to  the  east  approximately  one  half-mile  away  from  the  ACEC. 

Protective/Mitigation  Measures 
None  are  identified. 
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Residual  Effects:  Assuming  successful  reclamation  of  all  project  components,  residual  impacts  to 
wildlife  habitat  would  include  the  temporary  loss  of  approximately  698  acres  and  633  acres  of 
wildlife  habitat  under  Alternative  A  and  Alternative  C,  respectively.  This  loss  off  wildlife  habitat 
would  be  incremental  over  the  100-year  life  of  mine  and  would  persist  until  final  reclamation  is 
complete  and  successful. 

3.6.3.  Cumulative  Effects  Analysis 

The  CESA  for  special  status  species  encompasses  the  Tallahassee  Creek-Currant  Creek 
watershed  and  Royal  Gorge- Arkansas  River  watershed  (Hydrologic  Unit  Code,  HUC  10: 

1 1020001 1 1),  the  CESA  for  migratory  birds  is  the  Arkansas  Headwaters  Sub-basin  (HUC  8: 

1 1020001)  (Eigure  3.6-7),  the  CESA  for  bighorn  sheep  comprises  the  Arkansas  Valley  DAU  S09 
(GMUs  S47,  S68,  S07,  S49,  and  S79)  and  the  Shelf  Road  DAU  (GMU  S60)  (Eigure  3.6-6, 
Appendix  C)  and  the  CESA  for  mule  deer  comprises  the  Cripple  Creek  DAU  D-16  (GMUs  49, 
57,  58,  and  581)  and  the  Wet  Mountain  DAU  D-34  (GMUs  86,  69,  84,  861,  691)  (Eigure  3.6-2). 
The  CESAs  include  contiguous  areas  that  provide  important  seasonal  habitat  for  general  wildlife 
species. 

The  past,  present,  and  REEAs  are  discussed  in  Section  3.2,  Past,  Present,  and  Reasonably 
Foreseeable  Future  Actions.  REEAs  from  mining  and  exploration  activities  are  identified  in 
Section  3.2,  Past,  Present,  and  Reasonably  Foreseeable  Future  Actions. 

Past,  present,  and  REEAs  in  the  wildlife  CESAs  have  resulted,  or  would  result  in  the  direct 
disturbance  of  habitat  primarily  related  to  urbanization  and  population  growth  infill,  roads  and 
highways,  mineral  development,  transmission  lines,  and  grazing  and  agriculture  activities. 
Development  of  reasonably  foreseeable  mining  and  infrastructure  projects  needed  for  urban 
development  is  anticipated  across  the  CESAs,  especially  in  and  around  existing  population 
centers  such  as  Salida,  Canon  City,  Brookside,  and  Elorence.  Wildfire  has  also  impacted  wildlife 
habitat  near  the  Sale  Area.  In  the  last  two  decades  wildfires  have  burned  approximately 
8,000  acres.  The  regional  area  is  an  arid  climate  and  if  the  current  trend  in  climate  change 
continues  wildfire  frequency  may  increase  and  have  an  increasing  impact  on  wildlife  habitat. 

3.6.3. 1.  Alternative  A 

Cumulative  effects  to  wildlife  resources  would  be  predominantly  related  to  habitat  loss,  habitat 
fragmentation  and  wildlife  displacement  associated  with  Alternative  A  as  described  in  Section 
3.6.2,  Environmental  Effects.  These  effects  would  be  present  throughout  the  life  of  the  mine  until 
final  reclamation  is  complete.  Other  direct  effects  to  big  game  species  include  mortalities  or 
injury  resulting  from  vehicle  collisions  as  well  as  indirect  effects  such  as  avoidance,  restriction 
of  movement  (due  to  new  facilities  or  roads),  displacement  of  animals  from  the  REEAs  during  all 
seasons,  and  increased  potential  for  poaching/hunting. 
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The  type  and  nature  of  cumulative  effects  to  migratory  bird  species  would  be  primarily  related  to 
the  direct  and  indirect  effects  of  Alternative  A  described  in  Section  3.6.2,  Environmental  Ejfects, 
and  would  include  direct  mortality  through  vehicular  traffic  collisions  due  to  increased  access 
and  activity  in  the  area.  Indirect  effects  include  habitat  loss,  degradation,  and  habitat 
fragmentation,  as  well  as  disturbance  and  displacement  from  areas  with  human  activities. 

Potential  cumulative  effects  to  special-status  species  also  would  be  similar  to  those  described  in 
Section  3.6.2,  Environmental  Ejfects,  and  primarily  related  to  Alternative  A.  Special  status 
species  including  small  mammals,  migratory  birds,  reptiles,  and  amphibians  that  occur  in  the 
CESA  would  continue  to  occupy  their  respective  ranges  and  breed  successfully;  however, 
population  numbers  may  decrease  relative  to  the  amount  of  cumulative  habitat  loss  and 
disturbance  from  incremental  development.  Effects  would  most  likely  occur  where  the  REEAs 
and  Alternative  A  overland  the  special  status  species  CESA. 

3.6.3.2.  Alternative  B 

Cumulative  effects  resulting  from  past,  present,  and  REEAs  to  wildlife  resources  for  Alternative 
B  would  generally  be  the  same  as  those  described  for  Alternative  A.  However,  there  would  be 
705  acres  less  of  surface  disturbance  and  associated  habitat  fragmentation  within  the  CESA 
under  Alternative  B.  Effects  to  the  existing  bighorn  sheep  and  mule  deer  severe  winter  ranges, 
migratory  birds,  and  special  status  species  would  be  limited  to  those  resulting  from  previously 
authorized  actions  for  the  existing  Parkdale  Quarry. 

3.6.3.3.  Alternative  C 

Cumulative  effects  resulting  from  past,  present,  and  REEAs  to  wildlife  resources  for  Alternative 
C  would  generally  be  the  same  as  those  described  for  Alternative  A.  However,  there  would  be  65 
acres  less  of  surface  disturbance  and  associated  habitat  fragmentation  within  the  CESA  under 
Alternative  C.  These  effects  would  be  present  throughout  the  life  of  the  mine  until  final 
reclamation  is  complete. 

3.7.  LANDS  WITH  WILDERNESS  CHARACTERISTICS 

Issue  1:  How  would  the  proposed  Parkdale  Quarry  Expansion  affect  the  currently 

inventoried  area  identified  as  having  wilderness  characteristics? 

3.7.1.  Affected  Environment 

BEM  policy  in  Section  201  of  EEPMA  requires  the  BEM  to  maintain,  on  a  continuing  basis,  an 
inventory  of  all  public  lands  and  their  resources  and  other  values,  including  wilderness 
characteristics.  The  RGEO  conducted  an  inventory  of  lands  with  wilderness  characteristics  in 
2015  in  accordance  with  BEM  Manual  6310,  Conducting  Wilderness  Characteristics  Inventory 
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on  BLM  Lands,  which  is  the  policy  that  provides  guidance  on  how  to  conduct  an  inventory.  The 
RGFO  2015  inventory  identified  over  190,000  acres  of  lands  having  wilderness  characteristics 
and  included  the  Echo  Canyon  lands  with  wilderness  characteristics  unit  consisting  of 
approximately  31,600  acres.  The  Echo  Canyon  unit  is  located  within  Bighorn  Sheep  Canyon, 
approximately  1 1  miles  west  of  Canon  City.  The  unit  contains  the  proposed  Sale  Area,  which 
lies  on  the  eastern  edge  of  the  unit  (Eigure  3.7-1).  The  rugged  terrain  of  the  area,  overall  size, 
lack  of  public  access,  and  opportunities  for  solitude  and  primitive  and  unconfined  recreation  all 
contribute  to  the  area’s  wilderness  characteristics.  Echo  Canyon  in  general  has  many 
mechanically  constructed  and  maintained  routes  within  the  area.  Evidence  of  past  human  activity 
such  as  mining  tailing  piles  and  prospecting  pits,  a  water  catchment,  mechanical  vegetation 
treatments,  and  wildlife  exclosures  are  located  within  the  unit.  Motorized  access  into  the  area  is 
for  administrative  access  only,  limiting  use  and  contributing  to  the  wilderness  characteristics  of 
the  area.  The  existing  quarry  is  located  to  the  south  of  the  proposed  expansion  area  on  513  acres 
of  private  land  owned  by  Martin  Marietta. 

3.7.2.  Environmental  Effects 

3.7.2. 1.  Direct  and  Indirect  Effects  from  Alternative  A 

Issue  1:  The  Parkdale  Quarry  Expansion  Alternative  A  would  affect  the  currently 

inventoried  Echo  Canyon  area  identified  as  having  wilderness  characteristics. 

If  Alternative  A  were  to  be  selected  by  the  BEM,  development  of  the  Sale  Area  in  the  eastern 
portion  of  proposed  Echo  Canyon  unit  would  incrementally  eliminate  1,458  acres  of  public  lands 
from  possessing  wilderness  characteristics  and  likely  an  additional  isolated  536  acres  to  the  east 
of  the  Sales  Area  for  a  total  of  1,996  acres.  This  represents  approximately  six  percent  of  the  Echo 
Canyon  unit  identified  as  lands  with  wilderness  characteristics.  The  remaining  acreage  of  the 
Echo  Canyon  area  would  not  be  affected  by  Alternative  A  and  the  inventoried  wilderness 
characteristics  would  still  apply.  The  Sale  Area  likely  would  not  meet  EWC  criteria  even  after 
reclamation.  The  BEM  would  re-inventory  the  Sale  Area  after  reclamation  to  determine  if  it 
meets  the  criteria  for  lands  with  wilderness  characteristics. 

Protective/Mitigation  Measures 

No  protective  or  mitigation  measures  would  avoid  or  minimize  the  reduced  acreage  of 
wilderness  characteristics  that  apply  to  the  Echo  Canyon  area. 


Parkdale  Quarry  Expansion  Project 
Draft  Environmental  Impact  Statement 


3-57 


Issues  Analysis 


Chapter  3 


3.1. 2.2.  Direct  and  Indirect  Effects  from  Alternative  B 

Issue  1:  None. 

Under  Alternative  B,  the  BUM  would  deny  Martin  Marietta’s  mineral  materials  application. 

There  would  be  no  expansion  of  the  Parkdale  Quarry  onto  BUM- administered  lands  and  the  Echo 
Canyon  lands  with  wilderness  characteristics  unit.  Martin  Marietta  would  continue  to  mine 
privately  owned  lands  at  the  Parkdale  Quarry  for  the  next  15  to  30  years  and  conduct  reclamation 
and  closure  of  the  mine  according  to  their  existing,  authorized  permits. 

Protective/Mitigation  Measures 

No  protective  or  mitigation  measures  would  be  required  because  there  would  be  no  impacts  to 
the  Echo  Canyon  lands  with  wilderness  characteristics  unit. 

3.1. 2.3.  Direct  and  Indirect  Effects  from  Alternative  C 

Issue  I:  The  Parkdale  Quarry  Expansion  Alternative  C  would  affect  the  currently 

inventoried  Echo  Canyon  area  identified  as  having  wilderness  characteristics. 

Alternative  C  proposes  to  shift  the  Sale  Area  to  the  east  approximately  one  half-mile.  The 
Alternative  C  Sale  Area  boundary  includes  a  total  of  approximately  893  acres.  If  Alternative  C 
were  to  be  selected  by  the  BEM,  development  in  the  eastern  portion  of  the  proposed 
Echo  Canyon  lands  with  wilderness  characteristics  unit  would  eliminate  893  acres  from 
possessing  wilderness  characteristic  and  likely  an  additional  isolated  340  acres  to  the  east  of  the 
Sales  Area  for  a  total  of  1,233  acres.  This  represents  approximately  four  percent  of  the  total  Echo 
Canyon  acreage.  The  remaining  acreage  of  the  Echo  Canyon  unit  would  not  be  affected,  and  the 
inventoried  wilderness  characteristics  would  still  apply.  Once  the  area  has  been  successfully 
reclaimed  it  is  likely  that  the  Sale  Area  would  not  meet  EWC  criteria  but  the  area  would  be  re¬ 
inventoried  by  the  BEM  at  that  time  to  determine  if  it  meets  the  criteria  for  lands  with  wilderness 
characteristic 

Protective/Mitigation  Measures 

No  protective  or  mitigation  measures  would  avoid  or  minimize  the  reduced  acreage  of 
wilderness  characteristics  that  apply  to  the  Echo  Canyon  area. 

3.7.3.  Cumulative  Effects  Analysis 

Issue  I:  The  Parkdale  Quarry  Expansion  would  affect  the  currently  inventoried 

Echo  Canyon  area  identified  as  having  wilderness  characteristics. 

The  CESA  for  lands  with  wilderness  characteristics  is  the  Echo  Canyon  area  in  its  entirety,  as 
shown  in  Appendix  C,  Eigures  3.7-1  and  3.7-2.  Past  and  present  activities  in  the  CESA  have 
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resulted  in  impacts  to  the  naturalness  of  the  Echo  Canyon  area.  Little  disturbance  has  occurred 
within  the  CESA,  however,  mechanically  constructed  and  maintained  routes  within  the  area, 
mining  tailing  piles  and  prospecting  pits,  water  development  improvements,  mechanical 
vegetation  treatments,  and  wildlife  exclosures  are  located  within  the  Echo  Canyon  area  and  have 
an  impact  on  the  overall  naturalness  of  the  area.  REEAs  in  and  adjacent  to  the  CESA  would 
include  an  overall  increase  in  human  presence  proportional  to  the  anticipated  population  growth, 
new  mining  operations  to  support  infrastructure  construction  necessary  to  accommodate  the 
anticipated  population  increase,  and  potential  changes  to  frequency  and  intensity  of  wildland  fire 
due  to  current  climate  change  trends. 

3.7.3. 1.  Alternative  A 

Alternative  A  would  contribute  to  cumulative  impacts  to  the  wilderness  characteristics  of  the 
Echo  Canyon  area  by  creating  698  acres  of  surface  disturbance  that  would  likely  result  in  the 
elimination  of  1,298  acres  that  would  otherwise  be  included  in  the  potential  designation  as  lands 
with  wilderness  characteristics. 

3.7.3.2.  Alternative  B 

Under  Alternative  B,  the  existing  quarry  would  not  be  expanded  and  would  not  contribute  to 
cumulative  impacts  to  the  wilderness  characteristics  of  the  Echo  Canyon  area. 

3.7.3.3.  Alternative  C 

Alternative  C  would  contribute  to  cumulative  impacts  to  the  wilderness  characteristics  of  the 
Echo  Canyon  area  by  creating  633  acres  of  surface  disturbance  that  would  likely  result  in  the 
elimination  of  1,233  acres  from  the  inventory  of  lands  with  wilderness  characteristics. 

3.8.  VISUAL  RESOURCES 

Issue  1:  What  is  the  extent  of  impact  upon  sensitive  visual  receptors  resulting  from 

the  change  in  landforms  during  operations  and  post-mining? 

3.8.1.  Affected  Environment 

The  study  area  for  visual  resources  encompasses  the  viewshed  specific  to  Alternative  A  and 
Alternative  C  and  the  CESA  includes  an  area  within  15  miles  of  the  Sale  Area.  This  geographic 
region  was  selected  as  the  CESA  because  beyond  15  miles  from  the  proposed  Sale  Area,  the 
proposed  project  facilities  and  excavation  site  would  either  not  be  visible  or  would  be  considered 
as  a  minor  element  in  the  visual  landscape. 

Scenic  quality  is  the  measure  of  the  visual  appeal  of  a  unit  of  land.  Section  102(a)  of  the  ELPMA 
(1976),  states  that  “. .  .the  public  lands  are  to  be  managed  in  a  manner  that  would  protect  the 
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quality  of  scientific,  scenic,  historical,  ecological,  environmental,  air  and  atmospheric,  water 
resource,  and  archeological  values.”  Section  103(c)  identifies  “scenic  values”  as  one  of  the 
resources  for  which  public  land  should  be  managed.  Section  201(a)  states  that  “the  Secretary 
shall  prepare  and  maintain  on  a  continuing  basis  an  inventory  of  all  public  lands  and  their 
resources  and  other  values  (including  scenic  values)...”.  Furthermore,  Section  101(b)  of  the 
National  Environmental  Policy  Act  requires  that  measures  be  taken  to  ensure  that  aesthetically 
pleasing  surroundings  be  retained  for  all  Americans. 

A  visual  resource  inventory  (VRI)  was  conducted  for  the  Sale  Area  in  2015.  The  inventory 
revealed  that  visual  resources  along  the  Arkansas  River  corridor  in  Bighorn  Sheep  Canyon  are 
dominated  by  the  river  as  well  as  rocky  outcrops  and  steep  valley  walls,  with  a  variety  of 
vegetation  and  colors.  The  river  canyon  has  high  recreation  visitation  that  is  dependent  upon 
intact  landscapes  and  natural  scenery.  The  public  land  in  the  canyon  is  highly  visible  from 
Highway  50,  a  major  travel  corridor  for  residents  and  visitors.  The  inventory  found  that  scenic 
quality  is  important  for  rural  residents’  quality  of  life.  Sensitivity  to  change  among  the  local 
residents  is  considered  high.  The  inventory  also  identified  the  presence  of  contrasts  with  the 
natural  environment  such  as  ranches,  homes,  recreation  facilities,  power  lines,  and  active  mines. 
Despite  the  non-natural  features  the  overall  landscape  was  still  found  to  have  a  VRI  Class  II. 

The  VRI  was  done  at  a  coarse  office  wide  scale,  and  described  below.  When  looking  at  the 
specific  Sale  Area,  the  existing  quarry  beyond  the  railroad  line  is  evident  with  its  conical  shaped 
stockpiles,  earthen  berm,  and  horizontal  quarry  bench  cuts.  Rail  cars  are  frequently  parked  on  the 
tracks.  The  vegetation  changes  from  sparse  in  the  foreground  to  uniform  pinyon  and  juniper 
woodlands  in  the  background.  Structures  in  the  mine  are  visible  from  the  road.  Besides  the  river 
corridor,  which  is  immediately  adjacent  to  the  Highway,  these  elements  tend  to  dominate  the 
view  in  this  area. 

Visual  Resource  Management  (VRM)  classes  along  with  the  corresponding  VRM  Objectives 
were  established  in  the  Royal  Gorge  Field  Office  (RGFO)  in  1996  with  the  approval  of  the 
Royal  Gorge  Resource  Area  Resource  Management  Plan  (RMP).  Visual  Resource  Management 
objectives  corresponding  to  the  various  management  classes  provide  standards  for  analyzing  and 
evaluating  proposed  projects.  Projects  are  evaluated  using  the  Contrast  Rating  System  to 
determine  if  it  meets  VRM  objectives  established  by  the  RMP. 

The  VRM  class  established  in  the  1996  Royal  Gorge  Resource  Area  RMP  (BFM  1996)  for  the 
proposed  Sale  Area  is  Class  II.  The  objective  for  Class  II  is  to  retain  the  existing  character  of  the 
landscape.  The  level  of  change  to  the  characteristic  landscape  should  be  low.  Management 
activities  may  be  seen,  but  should  not  attract  the  attention  of  the  casual  observer. 
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Five  key  observation  points  (KOPs)  have  been  identified  in  the  visual  resources  study  area. 
Factors  considered  in  selecting  the  KOPs  include  angle  of  observation,  number  of  viewers, 
length  of  time  the  proposed  Sale  Area  is  in  view,  relative  Sale  Area  size,  season  of  use,  and  light 
conditions.  These  KOPs  were  used  for  conducting  the  characteristic  landscape,  impacts,  and 
VRM  compliance  analysis.  KOP  locations  are  shown  in  Figure  3.8-1,  and  described  below: 

•  KOP  1  was  chosen  as  a  vantage  point  for  vehicles  traveling  west  on  Highway  50,  while 
being  far  enough  away  from  KOP  4  to  provide  a  different  viewpoint. 

•  KOP  2  was  chosen  for  vehicles  traveling  east  on  Highway  50.  Its  location  on  the  curve  of 
Highway  50  would  provide  a  vantage  point  to  the  Sale  Area  for  those  traveling  east. 

•  KOP  3  was  chosen  as  an  in-river  vantage  point  for  recreationists  traveling  down  the 
Arkansas  River,  a  very  popular  recreational  activity  in  the  area. 

•  KOP  4  was  chosen  as  a  vantage  point  for  recreationists  gathering  at  the  Arkansas 
Headwaters  Recreation  Area,  Parkdale  site.  Visitors  here  would  likely  be  in  that  parking 
area  putting  kayaks/rafts  into  the  river,  pulling  kayaks/rafts  out  of  the  river,  getting  gear 
organized,  etc.  (CPW  2019f).  It  is  expected  that  recreationists  would  be  at  KOP  4  for  a 
longer  time  period  than  the  other  KOPs,  and  it  provides  a  clear  vantage  point  of  the 
Sale  Area. 

•  KOP  5  was  chosen  as  the  Arkansas  Canyonlands  ACEC  location  because  it  sits  high  on 
the  hillside,  it  looks  down  on  the  Sale  Area  so  it  has  an  unobstructed  view,  and  it  is  still 
within  two  miles  of  the  Sale  Area.  However,  access  to  KOP  5  is  poor  and  therefore  has 
few  visitors. 

Two  additional  KOPs  were  selected  to  analyze  visual  impacts  related  to  the  alternative  Sale  Area 
(Alternative  C).  Because  Alternative  C  would  shift  the  Sale  Area  to  the  east,  including  portions 
of  the  eastern  slope  of  Cactus  Mountain,  travelers  along  Highway  9  would  likely  have  a  vantage 
point  of  the  mining  and  reclamation  activities  that  they  would  not  have  under  Alternative  A. 
Therefore,  these  two  additional  KOPs  represent  vantage  points  for  travelers  along  Highway  9, 
and  are  analyzed  under  Alternative  A  (Figure  3.8-1): 

•  KOP  6  was  chosen  for  vehicles  traveling  south  on  Highway  9.  The  location  of  this  KOP 
would  likely  provide  commuters  a  vantage  point  of  the  alternate  Sale  Area,  primarily  on 
the  western  slope  of  Cactus  Mountain. 

•  KOP  7  was  chosen  for  vehicles  traveling  north  on  Highway  9.  The  location  of  this  KOP 
would  likely  provide  commuters  a  vantage  point  of  the  alternate  Sale  Area,  primarily  on 
the  western  slope  of  Cactus  Mountain. 

3.8.2.  Environmental  Effects 

This  section  discusses  project  related  impacts  to  visual  resources  resulting  from  Alternative  A, 
Alternative  B,  and  Alternative  C.  Primary  issues  related  to  visual  resources  include  direct  and 
indirect  impacts  associated  with  the  change  in  landforms  and  degradation  of  views  from  KOPs  in 
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the  vicinity  of  the  project.  All  visual  simulations  used  for  the  analysis  for  impacts  to  visual 
resources  are  provided  in  Appendix  H. 

Each  of  the  alternatives  considered  in  this  EIS  were  analyzed  for  its  potential  to  result  in  impacts 
on  visual  resources.  Visual  impacts  were  analyzed  using  the  methodology  outlined  in  the  BEM 
Handbook  H8431-1,  Visual  Resource  Contrast  Rating  (BEM  1986b),  which  analyze  the  levels  of 
visual  contrast  created  between  a  project  and  the  existing,  characteristic  landscape.  As  noted 
previously,  the  management  standards  and  allowable  contrasts  for  the  visual  rehabilitation  area 
are  those  of  the  management  Class  II  objective.  The  following  indicators  were  considered  when 
analyzing  the  potential  impacts  that  each  alternative  would  have  on  visual  resources: 

•  Degree  of  consistency  or  conflicts  with  established  BEM  VRM  class  objectives;  and 

•  Change  in  the  scenic  quality  of  the  existing  characteristic  landscape  from  KOPs  due  to 
visibility  of  components  of  Alternative  A  other  alternatives  to  Alternative  A. 

3.8.2. 1.  Direct  and  Indirect  Effects  from  Alternative  A 

Issue  1:  What  is  the  extent  of  impacts  on  sensitive  visual  receptors  resulting  from  the 

change  in  landforms  during  operations  and  post-mining? 

The  visual  impacts  would  be  greatest  from  KOP  5  because  the  proposed  Sale  Area  would  be  in 
the  immediate  foreground.  The  strong  form  and  sharp  line  of  the  proposed  Sale  Area  would 
create  a  contrast  compared  to  the  existing  landforms.  All  five  mining  phases  would  be  visible 
from  KOP  5;  however,  concurrent  reclamation  would  be  implemented  as  mining  progresses, 
reducing  the  overall  visual  impact.  The  proposed  haul  road  would  appear  at  the  base  of  the 
proposed  Sale  Area  but  would  be  weakly  visible.  Once  the  proposed  Sale  Area  has  been 
reclaimed  and  the  vegetation  has  established,  the  shape,  contour,  and  contrast  of  the  area 
compared  to  the  surrounding  natural  landforms  would  be  visible  from  KOP  5,  but  would  unlikely 
attract  attention. 

Visual  impacts  from  KOP  2  would  also  be  high.  The  proposed  Sale  Area  would  be  in  the 
immediate  foreground  from  KOP  2  for  those  traveling  east  on  Highway  50.  However,  impacts 
would  not  be  visible  until  approximately  Phase  3,  because  the  hillside  immediately  to  the  north 
of  KOP  2  would  obstruct  views  to  Phases  1  and  2.  Visual  impacts  from  KOP  2  would  be  reduced 
due  to  the  implementation  of  concurrent  reclamation.  It  is  unlikely  that  the  proposed  haul  road 
would  be  visible  from  KOP  2.  Once  the  proposed  Sale  Area  has  been  reclaimed  and  the 
vegetation  has  established,  the  shape,  contour,  and  contrast  of  the  Sale  Area  compared  to  the 
surrounding  natural  landforms  would  be  visible  from  KOP  2,  but  would  unlikely  attract 
attention. 

Due  to  the  “mine  from  behind”  approach  to  the  proposed  Sale  Area,  the  predominate  hillsides 
between  KOP  1  and  the  proposed  Sale  Area  would  block  a  majority  of  the  views  of  the  proposed 
Sale  Area  for  those  traveling  west  on  Highway  50.  Mining  Phases  1  and  2  would  not  be  visible 
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for  passing  motorists,  while  Mining  Phases  3  through  5  would  only  be  slightly  noticeable,  due  to 
the  alterations  of  the  ridgeline  from  this  vantage  point.  It  is  unlikely  that  the  proposed  haul  road 
would  be  visible  from  KOP  1.  The  changes  in  the  ridgeline  of  the  proposed  Sale  Area  would  be 
noticeable  to  those  familiar  with  the  area;  motorists  passing  through  would  not  be  aware  of  the 
mining  operation  taking  place  on  the  backside  of  the  ridge. 

Visual  impacts  from  KOP  4  would  be  similar  to  those  of  KOP  1.  The  proposed  Sale  Area  would 
be  in  the  immediate  foreground  from  KOP  4  for  recreationists  gathering  at  the  Arkansas 
Headwaters  Recreation  Area,  Parkdale  site.  Visitors  here  are  likely  to  spend  some  time  at  this 
location,  whether  they  are  organizing  gear  and  preparing  to  put  their  rafts  or  kayaks  into  the 
river,  using  the  restroom  facilities,  or  taking  their  rafts/kayaks  out  of  the  river.  Similar  to  the 
vantage  point  from  KOP  1,  the  mining  impacts  from  KOP  4  would  not  be  visible  until 
approximately  Phase  3.  The  hillsides  immediately  north  of  KOP  4  would  obstruct  views  to 
Phases  1  and  2.  It  is  unlikely  that  the  proposed  haul  road  would  be  visible  from  KOP  4.  Once  the 
proposed  Sale  Area  has  been  reclaimed  and  vegetation  has  established,  the  shape,  contour,  and 
contrast  of  the  Sale  Area  compared  to  the  surrounding  natural  landforms  would  be  visible  from 
KOP  4,  but  would  unlikely  attract  attention. 

Visual  impacts  from  KOP  3  would  be  similar  as  those  from  KOP  1  and  KOP  4.  For  those 
recreating  in  the  Arkansas  River,  mining  and  reclamation  activities  would  not  be  noticeable  until 
Mining  Phases  3  through  5.  The  ridgelines  on  Cactus  Mountain  would  be  altered  during  Mining 
Phases  3  through  5,  resulting  in  minor  to  moderate  impacts  to  visual  resources.  While  the  shape, 
contour,  and  topography  of  Cactus  Mountain  would  be  altered  during  the  mining  and  reclamation 
phases,  it  is  unlikely  that  these  changes  would  attract  attention  from  recreationists  in  the 
Arkansas  River  at  KOP  3. 

The  proposed  Sale  Area  would  be  seeded,  and  vegetation  cover  would  establish  during  the 
ongoing  reclamation  efforts  at  the  Sale  Area.  Vegetation  cover  would  consist  of  native  species 
that  closely  resemble  existing  undisturbed  vegetation  of  Webster  Park  and  the  hillsides 
surrounding  Webster  Park,  south  of  the  Parkdale  Quarry  and  Arkansas  River.  The  landscape  of 
Webster  Park  is  shortgrass  prairie  on  the  lowland  areas,  bordered  by  hillside/montane  areas  on 
mountain  scrubland  dominated  by  sagebrush  and  mountain  mahogany.  The  reclamation  of  the 
proposed  Sale  Area  would  result  in  the  replacement  of  the  existing  pinion-juniper  plant 
community  with  grassland  and  shrub  plant  communities.  Although  the  restored  vegetation  is 
expected  to  enhance  wildlife  habitat,  it  would  likely  create  a  visual  contrast  with  the  vegetation 
immediately  adjacent  to  the  proposed  Sale  Area.  Accordingly,  visual  contrast  related  to  the 
restored  vegetation  would  be  permanent  and  moderate  following  operation  and  reclamation,  but 
is  unlikely  to  attract  attention. 

During  and  post-reclamation,  the  topographic  transformation  of  the  proposed  Sale  Area  would 
result  in  highly  noticeable  visual  impacts  due  to  the  topographical  transformation  of  the  western 
slope  of  Cactus  Mountain.  Although  the  reclamation  benches,  which  would  be  approximately 
35  feet  high  with  a  width  of  approximately  30  feet,  would  be  backfilled  to  an  approximate 
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reclamation  slope  of  1:1  (horizontal  to  vertical),  the  shape,  form,  and  contour  of  the  proposed 
Sale  Area  would  be  substantially  different  than  pre-mining  conditions. 

Overall,  visual  impacts  at  the  proposed  Sale  Area  during  mining  operations,  post-closure,  and 
reclamation  would  be  noticeable  from  the  KOPs.  There  would  be  a  change  in  the  shape,  contour, 
contrast,  and  vegetation  cover  through  all  mining  phases  and  reclamation.  However,  because  the 
mining  operations  and  reclamation  activities  would  be  completed  in  five  phases  spanning 
100  years,  and  the  areas  disturbed  would  be  concurrently  reclaimed  as  mining  progresses,  the 
overall  impacts  would  be  mitigated  and  decreased.  Therefore,  the  VRM  Class  II  status  of  the 
proposed  Sale  Area  would  be  maintained.  Mining  and  reclamation  activities  would  be  visible, 
but  they  would  not  attract  the  attention  of  the  casual  observer. 

Protective/Mitigation  Measures 

As  described  above,  concurrent  reclamation  of  mine  areas  for  which  mining  has  been  completed 
would  be  implemented.  This  would  allow  for  vegetation  to  establish  where  mining  has  been 
completed,  while  mining  activities  are  in  progress  elsewhere  within  the  proposed  Sale  Area. 
Concurrent  reclamation  would  result  in  reduced  impacts  to  visual  resources  and  visual  contrast. 

3.8.2.2.  Direct  and  Indirect  Effects  from  Alternative  B 

Issue  1:  What  is  the  extent  of  impacts  on  sensitive  visual  receptors  resulting  from  the 

change  in  landforms  during  operations  and  post-mining? 

Under  Alternative  B,  the  mining  expansion  and  associated  activities  would  not  occur.  Therefore, 
new  visual  contrasts  would  not  be  introduced,  and  visual  resources  would  not  change  from  their 
current  condition. 

Protective/Mitigation  Measures 

No  protective  or  mitigation  measures  would  be  implemented  under  Alternative  B,  other  than 
what  is  mandated  in  the  existing  permits  for  operating  the  Parkdale  Quarry. 

3.8.2.3.  Direct  and  Indirect  Effects  from  Alternative  C 

Issue  1:  What  is  the  extent  of  impacts  on  sensitive  visual  receptors  resulting  from  the 

change  in  landforms  during  operations  and  post-mining? 

Unlike  under  Alternative  A,  the  “mine  from  behind”  approach  for  the  alternative  Sale  Area 
would  only  partially  conceal  mining  activities  for  those  traveling  west  on  Highway  50  at  KOP  1. 
Mining  activities  and  reclamation  would  be  readily  visible  from  KOP  1,  primarily  from  the 
alteration  of  the  ridgeline.  Mining  Phase  1  would  be  particularly  noticeable  from  this  KOP,  as 
this  mining  phase  would  remove  a  portion  of  the  ridgeline  to  the  west.  Mining  Phases  5  and  6 
would  also  be  noticeable  for  motorists  traveling  west  on  Highway  50.  The  form  and  line  of  the 
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ridges  would  be  altered  enough  to  be  noticeable,  but  may  not  attract  attention  from  this  KOP. 
Additionally,  concurrent  reclamation  would  be  implemented  as  mining  progresses,  reducing  the 
overall  visual  impact.  The  haul  road  under  Alternative  C  would  be  slightly  noticeable  from  KOP 
1,  but  would  not  likely  attract  attention.  Once  reclamation  is  complete,  the  changes  to  the 
ridgeline  of  the  alternative  Sale  Area  would  only  be  noticeable  to  those  familiar  with  the  area; 
travelers  passing  through  would  not  be  aware  of  the  mining  operations  that  occurred  within  the 
alternative  Sale  Area. 

Visual  impacts  would  be  high  from  KOP  5.  The  alternative  Sale  Area  would  be  in  the  immediate 
foreground  for  those  in  the  ACEC  at  this  KOP.  The  strong  form  and  sharp  line  of  the  alternative 
Sale  Area  would  create  a  contrast  compared  to  the  existing  landforms,  and  portions  of  the 
ridgeline  of  Cactus  Mountain  would  be  removed.  All  six  mining  phases  would  be  visible  from 
KOP  5,  however,  concurrent  reclamation  would  be  implemented  as  mining  progresses,  reducing 
the  overall  visual  impact.  The  haul  road  under  Alternative  C  would  appear  at  towards  the  higher 
elevations  of  Cactus  Mountain  from  KOP  5,  but  would  be  weakly  visible  and  would  not  attract 
attention.  Once  the  alternative  Sale  Area  has  been  reclaimed,  the  shape,  contour,  and  contrast  of 
the  area  compared  to  the  surrounding  natural  landforms  would  be  noticeable  from  KOP  5,  but 
would  not  attract  attention. 

Similar  to  the  proposed  action,  visual  impacts  from  KOP  2  would  be  high.  The  alternative  Sale 
Area  would  be  in  the  immediate  foreground  from  KOP  2  for  those  traveling  east  on  Highway  50. 
Mining  and  reclamation  activities  would  be  visible  for  all  mining  phases,  because  the  alternative 
configuration  of  the  mining  phases  would  not  be  hidden  by  hillsides  and  would  be  within  view 
for  those  traveling  east  on  Highway  50.  A  portion  of  the  haul  road  would  be  slightly  visible  from 
KOP  2  and  is  not  expected  to  attract  attention.  Concurrent  reclamation  would  be  implemented  as 
mining  progresses,  reducing  the  overall  visual  impact.  Once  the  alternative  Sale  Area  has  been 
reclaimed,  the  shape,  contour,  and  contrast  of  the  Sale  Area  compared  to  the  surrounding  natural 
landforms  would  be  visible  from  KOP  2.  However,  because  a  majority  of  those  viewing  the 
alternative  Sale  Area  from  KOP  2  would  be  traveling  east  on  Highway  50,  the  altered 
topography  is  not  likely  to  attract  attention. 

Visual  impacts  from  KOP  4  would  be  high.  The  alternative  Sale  Area  would  be  in  the  immediate 
foreground  from  KOP  4  for  recreationists  gathering  at  the  Arkansas  Headwaters  Recreation 
Area,  Parkdale  site.  Just  as  under  Alternative  A,  visitors  here  are  likely  to  spend  more  time  at  this 
location  than  the  other  KOPs.  The  mining  impacts  from  KOP  4  would  be  visible  for  all  of  the 
mining  phases.  Portions  of  the  haul  road  would  be  visible  from  KOP  4,  and  may  attract  attention 
from  recreationists  gathering  in  this  area.  Once  the  alternative  Sale  Area  has  been  reclaimed,  the 
shape,  contour,  and  contrast  of  the  alternate  Sale  Area  compared  to  the  surrounding  natural 
landforms  would  be  visible  from  KOP  4. 

Visual  impacts  from  KOP  7  would  be  moderate  for  those  traveling  north  on  Highway  9. 

Travelers  would  be  able  to  see  mining  and  reclamation  activities  on  the  crest  and  backside  of 
Cactus  Mountain.  Mining  Phase  1  would  create  the  most  noticeable  contrast  from  existing 
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conditions,  resulting  in  highly  visible  impacts.  The  remaining  mining  phases  would  result  in 
minor  impacts  to  visual  resources,  as  most  of  the  mining  activities  and  impacts  would  not  be 
visible  to  motorists  traveling  north  on  Highway  9.  The  haul  road  under  Alternative  C  would  not 
be  visible  from  KOP  7.  Once  the  alternative  Sale  Area  has  been  reclaimed,  the  shape,  contour, 
and  contrast  of  the  Sale  Area  compared  to  the  surrounding  natural  landforms  would  be  visible 
from  KOP  7,  but  would  not  attract  attention. 

Visual  impacts  from  KOP  3  would  be  minor  to  moderate  for  those  recreating  on  the  Arkansas 
River.  Recreationists  would  be  able  to  see  mining  and  reclamation  activities  during  all  mining 
phases,  but  visual  impacts  would  be  particularly  noticeable  during  Mining  Phases  1  and  5.  The 
remaining  mining  phases  would  result  in  minor  impacts  to  visual  resources,  as  most  of  the 
mining  activities  and  impacts  would  be  weakly  visible  to  recreationists  on  the  Arkansas  River.  A 
portion  of  the  haul  road  would  be  slightly  visible  from  KOP  3,  but  would  not  likely  attract 
attention  from  recreationists  in  the  Arkansas  River.  Once  the  alternative  Sale  Area  has  been 
reclaimed,  the  shape,  contour,  and  contrast  of  the  Sale  Area  compared  to  the  surrounding  natural 
landforms  would  be  visible  from  KOP  3,  but  would  not  attract  attention. 

The  impacts  to  visual  resources  would  be  negligible  from  KOP  6  due  to  the  “mine  from  behind” 
approach  for  the  alternative  Sale  Area.  All  mining  and  reclamation  activities  would  be  conducted 
on  the  southside  (opposite  side)  of  the  primary  ridgeline  from  this  KOP.  The  only  mining  phase 
that  would  be  visible  from  KOP  6  would  be  Mining  Phase  2,  and  the  impacts  from  this  Mining 
Phase  would  not  be  noticeable  to  anyone  traveling  south  on  Highway  9.  The  haul  road  under 
Alternative  C  would  not  be  visible  from  KOP  6.  Once  the  alternative  Sale  Area  has  been 
reclaimed,  the  shape,  contour,  and  contrast  of  the  area  compared  to  the  surrounding  natural 
landforms  would  not  be  visible  from  KOP  6. 

Just  as  under  Alternative  A,  the  alternative  Sale  Area  would  be  seeded,  and  vegetation  cover 
would  establish  during  the  ongoing  reclamation  efforts  at  the  Sale  Area.  Vegetation  cover  would 
use  native  species  and  closely  resemble  existing  undisturbed  vegetation  of  Webster  Park  and  the 
hillsides  surrounding  Webster  Park,  south  of  the  Parkdale  Quarry  and  the  Arkansas  River.  The 
landscape  of  Webster  Park  is  shortgrass  prairie  on  the  lowland  areas,  bordered  by 
hillside/montane  areas  on  mountain  scrubland  dominated  by  sagebrush  and  mountain  mahogany. 
The  reclamation  of  the  alternative  Sale  Area  would  result  in  the  replacement  of  the  current 
pinion-juniper  plant  community  with  grassland  and  shrub  plant  communities.  Although  the 
restored  vegetation  is  expected  to  enhance  wildlife  habitat,  it  would  likely  create  a  visual  contrast 
with  the  vegetation  immediately  adjacent  to  the  alternate  Sale  Area.  Accordingly,  visual  contrast 
related  to  the  restored  vegetation  would  be  permanent  and  moderate  following  operation  and 
reclamation. 

During  and  post-reclamation,  the  topographic  transformation  of  the  alternative  Sale  Area  would 
result  in  more  noticeable  visual  impacts  compared  to  the  restored  vegetation  cover  described 
above.  Although  the  reclamation  benches,  which  would  be  approximately  35  feet  high  with  a 
width  of  approximately  30  feet,  would  be  backfilled  to  an  approximate  reclamation  slope  of  1 : 1 
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(horizontal  to  vertical),  the  shape,  form,  and  contour  of  the  alternative  Sale  Area  would  be 
substantially  different  than  pre-mining  conditions. 

Overall,  visual  impacts  at  the  alternative  Sale  Area  during  mining  operations,  post-closure,  and 
reclamation  would  be  noticeable  from  the  KOPs.  There  would  be  a  change  in  the  shape,  contour, 
contrast,  and  vegetation  cover  through  all  mining  phases  and  reclamation.  However,  because  the 
mining  operations  and  reclamation  activities  would  be  completed  in  six  phases  spanning 
100  years,  the  overall  impacts  would  be  mitigated  and  decreased.  Therefore,  the  VRM  Class  II 
status  of  the  alternative  Sale  Area  would  be  maintained.  Mining  and  reclamation  activities  would 
be  visible,  but  they  would  not  attract  the  attention  of  the  casual  observer. 

Protective/Mitigation  Measures 

As  described  above,  concurrent  reclamation  of  mine  areas  for  which  mining  has  been  completed 
would  be  implemented.  This  would  allow  for  vegetation  to  establish  where  mining  has  been 
completed,  while  mining  activities  are  in  progress  elsewhere  within  the  alternative  Sale  Area. 
Concurrent  reclamation  would  result  in  reduced  impacts  to  visual  resources  and  visual  contrast. 

3.8.3.  Cumulative  Effects  Analysis 

Issue  1:  What  is  the  extent  of  impacts  on  sensitive  visual  receptors  resulting  from  the 

change  in  landforms  during  operations  and  post-mining? 

The  CESA  for  visual  resources  encompasses  an  area  within  15  miles  of  the  Sale  Area.  Beyond 
15  miles,  the  Sale  Area  and  associated  mining  and  reclamation  activities  would  either  not  be 
visible  or  would  be  considered  as  a  minor  element  in  the  visual  landscape.  Prominent  existing 
features  within  the  CESA  include  the  existing  Parkdale  Quarry  and  associated  quarry  facilities. 
Canon  City  and  the  Eremont  County  Airport,  and  the  Arkansas  River. 

Past,  present,  and  REEAs  in  the  visual  resources  CESA  have  resulted,  or  would  result  in  the 
direct  disturbance  of  the  natural  and  rural  aesthetic  quality  of  the  area.  Impacts  to  the  natural  and 
rural  aesthetic  quality  have  resulted  from  urbanization  and  population  growth,  roads  and 
highways,  mineral  development,  transmission  lines,  and  grazing  and  agriculture  activities. 
Development  of  reasonably  foreseeable  mining  and  infrastructure  projects  needed  for  additional 
urban  development  is  anticipated  across  the  CESA,  especially  in  and  around  Canon  City. 

Wildfire  has  also  impacted  visual  resources  near  the  Sale  Area.  In  the  last  two  decades  wildfires 
have  burned  approximately  8,000  acres.  The  regional  area  is  an  arid  climate  and  if  the  current 
trend  in  climate  change  continues  wildfire  frequency  may  increase  and  have  an  increasing  impact 
on  visual  resources.  However,  reclaimed  and  remaining  features  from  the  proposed  sale  in 
combination  with  the  other  past,  present,  and  REEAs  within  the  CESA  would  continue  to  have 
long-term  cumulative  impacts  to  visual  resources  in  the  CESA  but  would  be  minor  to  moderate 
and  blend  into  the  existing  landscape. 
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3.9.  SOCIOECONOMIC  CONDITIONS 

Issue  1:  How  would  the  proposed  Parkdale  Quarry  expansion  affect  social  and 

economic  conditions  in  Fremont  County? 

3.9.1.  Affected  Environment 

The  study  area  for  assessing  direct  and  indirect  effects  of  the  proposed  quarry  expansion  on 
socioeconomic  conditions  is  Fremont  County  as  the  Parkdale  Quarry  is  centrally  located  within 
the  county  (Figure  3.9-1,  Appendix  C)  and  over  90  percent  of  current  mine  employees  reside  in 
Fremont  County  (Martin  Marietta  2019c).  The  socioeconomic  study  area,  depicting  Fremont 
County,  communities,  the  current  and  proposed  mine  site,  and  land  status,  can  be  seen  in 
Appendix  C,  Figure  3.9-1,  Socioeconomic  Study  Area.  The  existing  mine  and  the  proposed  mine 
areas  can  be  seen  in  Figures  2.2-1  and  2.2-2,  Appendix  C. 

3.9. 1.1.  Population  and  Demographics 

The  population  of  Fremont  County  is  46,601  residents,  the  sixteenth  most  populous  county  in  the 
state  of  Colorado  during  the  2013-2017  time  period.  The  eastern  third  of  Fremont  is  more 
densely  populated  and  includes  the  largest  communities  in  Fremont  County,  Canon  City  and 
Florence.  Canon  City  is  home  to  16,298  residents,  and  the  community  of  Florence,  located 
approximately  8.5  miles  southeast  of  Canon  City,  has  population  of  3,845  residents  during  the 
2013-2017  time  period.  Together,  the  communities  of  Canon  City,  Florence,  and  the 
unincorporated  town  of  Penrose  (3,176)  are  home  to  almost  50  percent  of  the  total  population  in 
Fremont  County  (USCB  2017a).  The  western  two-thirds  of  the  county  is  more  mountainous  and 
less  developed.  A  small  number  of  residents  live  in  several  unincorporated  towns  in  the  Arkansas 
River  Valley  (Fremont  County  Planning  Commission  2015). 

Over  the  period  from  2010-2017,  the  Colorado  state  population  expanded  by  over  eight  percent 
while  the  population  of  Fremont  County  declined  0.5  percent  (USCB  2019).  The  population  of 
Colorado  is  projected  to  increase  by  approximately  15  percent  from  2020-2035,  while  Fremont 
County  is  projected  to  grow  just  6  percent  over  that  same  period.  The  projected  growth  rate  is 
more  similar  over  the  period  from  2035  to  2050,  with  the  state  population  increasing  by 
approximately  nine  percent  and  the  Fremont  County  population  increasing  by  seven  percent.  The 
population  of  Fremont  County  is  forecasted  to  reach  49,354  by  2030,  52,848  by  2040,  and 
56,406  by  2050  (DOLA  2018).  From  a  recreation  and  tourism  perspective,  the  BUM  anticipates 
the  Royal  Gorge  Extensive  area  to  have  a  baseline  visitation  increase  of  six  to  nine  percent  due 
to  general  population  growth  and  increased  interest  in  recreation  (BLM  2019d). 

Fremont  County  is  less  ethnically  diverse  than  Colorado  as  a  whole,  with  fewer  Hispanic 
residents.  For  the  purposes  of  this  analysis,  a  community  is  considered  an  environmental  justice 
community  if  the  total  number  of  individuals  living  below  the  poverty  level  or  total  minority 
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population,  as  defined  by  the  U.S.  Census  Bureau  (USCB),  is  50  percent  or  more  of  the 
community  or  is  “meaningfully  greater”  than  the  reference  community  (the  State  of  Colorado). 
The  BLM  Colorado  State  Office  applies  a  standard  of  five  percentage  points  higher  than  in  the 
comparison  area  to  determine  “meaningfully  greater”.  By  applying  this  analysis  criteria  to  the 
population  estimates,  none  of  Fremont  County’s  communities  were  identified  as  potential 
environmental  justice  low-income  or  minority  communities  (Table  3.18). 


Table  3.18.  Number  and  Percent  of  People  in  Minority  or  Low-income  Residents,  2013-2017 


Geography 

Total 

Population 

White 

Alone 

Black  or 
African 
American 
Alone 

American 
Indian  or 
Alaskan 
Native  Alone 

Asian  or 
Pacific 
Islander 
Alone 

Other 
and  Two 
or  More 
Races 

Hispanic 
or  Latino* 

Total 

Minority 

Population 

Income 

Below 

Poverty 

LeveP 

Colorado 

5,436,519 

4,576,201 

(84.2%) 

221,155 

(4.1%) 

51,406 

(0.95%) 

173,351 

(3.2%) 

414,406 

(7.6%) 

1,157,200 

(21.3%) 

1,704,543 

(31.4%) 

11.5% 

Fremont 

County 

46,601 

42,068 

(90.3%) 

2,145 

(4.6%) 

575 

(1.2%) 

366 

(0.79%) 

1,447 

(3.1%) 

6,058 

(13.0%) 

9,565 

(20.5%) 

15.8% 

Sources:  USCB  2017b;  USCB  2017a 

'  People  who  identify  as  Hispanic  or  Latino  may  be  of  any  race. 

^The  USCB  threshold  for  poverty  in  2017  was  $12,752  for  an  individual  under  the  age  of  65,  $1 1,756  for  an  individual  over  the  age  of  65, 
and  $25,094  for  a  family  of  four  (USCB  2017b).  Percent  represents  all  below  the  poverty  line. 


3.9. 1.2.  Employment  and  Income 

Table  3.19  shows  the  labor  force  statistics  in  Fremont  County  and  Colorado.  In  2017,  the 
unemployment  rate  in  Fremont  was  4. 1  percent,  while  the  unemployment  rate  statewide  was 
2.7  percent.  Historically,  the  unemployment  rate  in  Fremont  has  been  higher  than  the  state  and 
national  unemployment  rate.  The  unemployment  rate  across  geographies  has  been  declining 
since  its  peak  in  2010-11  Figure  3.9-2,  Unemployment  Rates,  2008-2017  (Appendix  C  shows  the 
unemployment  rate  across  geographies  from  2008  to  2017. 


Table  3.19.  Labor  Force  and  Employment 


Geography 

Labor  Force 

Employed 

Unemployed 

Unemployment  Rate 
(percent) 

2010 

2017 

2010 

2017 

2010 

2017 

2010 

2017 

Fremont  County 

15,825 

14,972 

13,973 

14,355 

1,852 

617 

11.7% 

4.1% 

Colorado 

2,724,420 

2,992,418 

2,486,405 

2,911,081 

238,015 

81,337 

8.7% 

2.7% 

United  States* 

153,889 

162,075 

139,064 

155,761 

14,825 

6,982 

9.6% 

4.4% 

Sources:  BLS  2018a;  BUS  2019 
*Thousands 


Per  capita  income  in  the  study  area  is  historically  much  lower  than  average  per  capita  incomes 
for  the  state  of  Colorado  and  the  United  States.  In  2017,  per  capita  income  in  Fremont  County 
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was  38.8  percent  lower  than  the  average  per  capita  income  in  Colorado.  Additionally,  per  capita 
incomes  in  Fremont  County  have  grown  at  a  slower  annual  rate  compared  to  the  state  and 
country  as  a  whole  (Table  3.20). 

Table  3.20.  Per  Capita  Income,  2015-2017 


Geography 

2015 

2016 

2017 

Percent  Change,  2015-2017 

Fremont  County 

$32,185 

$32,780 

$33,422 

3.8% 

Colorado 

$52,228 

$52,372 

$54,646 

4.6% 

United  States 

$48,940 

$49,831 

$51,640 

5.5% 

Source:  BEA  2019 

Notes:  Per  capita  personal  income  was  computed  using  Census  Bureau  midyear  population  estimates.  Estimates  for  2010-2017 
reflect  county  population  estimates  available  as  of  March  2018. 


In  2017,  the  largest  employment  industry  in  Fremont  County  is  health  care  and  social  assistance, 
employing  2,224  people  or  22  percent.  The  next  largest  employment  sector  is  the  combined 
Federal  and  local  governments,  employing  17  percent  of  the  County,  or  1,735  people,  as  the 
County  hosts  a  number  of  prisons.  Mining,  quarrying,  and  oil  and  gas  extraction  is  the  highest 
paying  private  sector  in  the  study  area,  with  employees  making  more  than  $70,000  annually,  but 
employs  only  an  average  of  79  people  annually.  Other  important  sectors  include  accommodation 
and  food  services,  construction,  manufacturing,  arts,  entertainment  and  recreation,  and 
transportation  and  warehousing,  depicted  in  Table  3.21. 

Comparing  2017  to  2001,  the  County  has  seen  job  losses  in  the  construction,  manufacturing  and 
information  industries.  The  largest  increase  in  jobs  was  in  health  care  and  the  real  estate/rental 
sectors  (SCEDD  2017).  A  goal  of  the  County  is  to  improve  the  diversification  of  the  local 
economy  (SCEDD  2017). 
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Table  3.21.  Fremont  County  Establishments,  Employment,  and  Wages  by  Sector  and 
Industry,  2017 


North  American  Industry  Classiflcation 

System  Sector 

Annual 

Establishments 

Annual 

Average 

Employment 

Total 

Annual 

Wages 

Annual 
Wages  per 
Employee 

Private  Sector 

890 

8,386 

$269,362,373 

$36,430 

62 

Health  Care  and  Social  Assistance 

127 

2,224 

$76,343,990 

$34,327 

44-45 

Retail  Trade 

117 

1,687 

$43,155,763 

$25,589 

72 

Accommodation  and  Food  Services 

76 

1,105 

$16,813,094 

$15,210 

23 

Construction 

122 

655 

$27,474,186 

$41,961 

31-33 

Manufacturing 

37 

547 

$30,820,441 

$56,362 

71 

Arts,  Entertainment,  and  Recreation 

24 

348 

$6,372,509 

$18,329 

48-49 

Transportation  and  Warehousing 

26 

297 

$9,433,286 

$31,780 

56 

Administrative  and  Support  and  Waste 
Management  and  Remediation  Services 

40 

267 

$6,959,159 

$26,072 

81 

Other  Services  (except  Public  Administration) 

59 

245 

$5,708,024 

$23,322 

54 

Professional,  Scientific,  and  Technical  Services 

80 

234 

$10,158,068 

$43,395 

52 

Finance  and  Insurance 

47 

197 

$11,312,718 

$57,352 

53 

Real  Estate  and  Rental  and  Leasing 

51 

157 

$4,705,622 

$29,909 

42 

Wholesale  Trade 

35 

146 

$5,111,714 

$34,972 

51 

Information 

15 

89 

$4,152,500 

$46,833 

21 

Mining,  Quarrying,  and  Oil  and  Gas  Extraction 

8 

79 

$5,589,842 

$70,609 

22 

Utilities 

8 

49 

$3,342,970 

$67,763 

11 

Agriculture,  Forestry,  Fishing  and  Hunting 

8 

38 

$906,576 

$23,701 

61 

Educational  Services 

5 

14 

$526,413 

$38,054 

55 

Management  of  Companies  and  Enterprises 

4 

7 

$472,377 

$69,982 

Federal  Government 

16 

1,085 

$75,666,483 

$69,739 

92 

Public  Administration 

8 

1,030 

$73,044,822 

$70,917 

48-49 

Transportation  and  Warehousing 

8 

55 

$2,621,661 

$47,667 

State  Government 

18 

650 

$26,978,472 

$41,505 

92 

Public  Administration 

14 

606 

$24,602,376 

$40,598 

22 

Utilities 

4 

44 

$2,376,096 

$54,002 

Total 

924 

10,121 

$372,007,328 

$36,756 

Source:  BLS  2018b 


3.9. 1.3.  Housing 

During  the  2013-  2017  time  period,  Fremont  County  had  19,630  total  housing  units,  of  which 
2,868  were  vacant.  Of  these  vacant  housing  units  approximately  12  percent  were  for  rent, 

8  percent  were  for  sale,  and  39  percent  were  for  seasonal,  recreational,  or  occasional  use. 
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Fremont  County  has  a  higher  percentage  of  vacant  housing  units  compared  to  the  state,  however 
a  smaller  percentage  of  these  units  are  available  for  rent  (USCB  2017b). 

Table  3.22  below  shows  the  housing  unit  estimates  for  the  larger  communities  in  proximity  to  the 
quarry.  As  of  2017,  Canon  City  is  the  municipality  with  the  largest  number  of  vacant  housing 
units  (646).  There  are  approximately  1,814  vacant  housing  units  in  all  other  unincorporated  areas 
of  Fremont  County. 


Table  3.22.  Housing  Unit  Estimates  by  Municipality,  2017 


Geography 

Total 

Housing  Units 

Occupied 
Housing  Units 

Vacant 
Housing  Units 

Vacancy  Rate 

Canon  City 

7,362 

6,716 

646 

8.8 

Florence 

1,765 

1,598 

167 

9.5 

Unincorporated  Area 

9,779 

7,965 

1,814 

18.6 

Total 

18,906 

16,279 

2,627 

12.3 

Source:  DOLA  2017b 


Additional  indicators  addressing  the  relative  cost  of  housing  in  the  study  area  are  shown  in 
Table  3.23.  The  median  value  of  an  owner-occupied  unit  in  the  study  area  is  $160,000,  less  than 
the  state  average  of  over  $285,000.  The  values  for  Selected  Monthly  Owner  Costs  as  a 
Percentage  of  Household  Income  (SMOCAPI),  and  Gross  Rent  as  a  Percentage  of  Household 
Income  (GRAPI)  provide  an  indicator  of  the  affordability  of  housing  in  the  study  area  compared 
to  the  state  average;  specifically,  the  cost  of  owning  or  renting  a  home  relative  to  income.  The 
percentage  of  units  where  SMOCAPI  and  GRAPI  is  35  percent  or  more  is  slightly  higher  in 
Fremont  County  compared  to  the  state  average,  however  this  difference  is  not  significant. 

Table  3.23.  Selected  Housing  Cost  Indicators,  2013-2017 


Geography 

Median  Value 
of  Owner- 
Occupied 
Units 

Owner  Occupied  Units  with  a  Mortgage 

Occupied  Units  Paying  Rent 

Percent 

Median 

SMOC 

SMOCAPI 
35%  OR 
MORE 

Median 
Gross  RenC 

GRAPI  35% 
OR  MORE 

Fremont  County 

$160,000 

56.7% 

$1,132 

22.5% 

$786 

41.5% 

Colorado 

$286,100 

72.2% 

$1,623 

20.7% 

$1,125 

41.3% 

Source:  USCB  2017f 


*  Percentage  of  owner-occupied  housing  units. 

^For  occupied  units  paying  rent  (does  not  include  rent  on  vacant  units). 

SMOC:  Selected  Monthly  Owner  Costs  (includes  mortgage  payments,  real  estate  taxes,  insurance,  utilities,  fuels,  and 
condominium  fees). 

SMOCAPI:  Selected  Monthly  Owner  Costs  as  a  Percentage  of  Household  Income. 

Median  Gross  Rent:  Contract  rent  plus  estimated  cost  of  utilities  and  fuels  if  paid  by  the  renter. 

GRAPI:  Gross  Rent  as  a  Percentage  of  Household  Income. 
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3.9. 1.4.  Community  Facilities  and  Services 

Water  Supply  and  Treatment 

The  Parkdale  Quarry  mine  uses  approximately  1,500  gallons  of  water  per  minute,  mainly  for  dust 
control.  On-site  water  is  obtained  from  tributary  groundwater  and  is  supplemented  when  needed 
by  water  taken  from  the  Tallahassee  Creek  located  adjacent  to  the  mine.  Taking  water  from 
Tallahassee  Creek  is  approved  under  a  State  permit.  Process  water  is  not  discharged  from  the 
mining  site.  Water  that  is  discharged  from  the  site  is  sampled  on  a  monthly  basis  to  ensure  it 
meets  Clean  Water  Act  and  State  of  Colorado  standards  (Resource  Economics  EEC  2019). 

3.9. 1.5.  Public  Finance 

County  and  city  governments  in  the  study  area  are  funded  mostly  by  property  taxes  and 
intergovernmental  transfers  from  federal  and  state  sources.  Combined  property,  sales,  and  use 
tax  revenue  are  projected  to  be  over  $12  million  in  2017  for  Eremont  County  general  fund 
revenue.  Those  tax  revenue  streams  supported  71  percent  of  total  Eremont  County  general  fund 
revenue.  Approximately  7  percent  of  Eremont  County  revenue  was  anticipated  to  come  from 
State  and  Eederal  intergovernmental  revenues,  such  as  grants,  licenses,  permit,  and  other 
miscellaneous  revenues  (Eremont  County  Einance  Office  2017).  The  Eremont  County  General 
fund  accounts  for  49  percent  of  estimated  revenue  and  50  percent  of  estimated  expenditures. 
Additional  financing  to  cover  the  excess  of  expenditures  beyond  revenue  stems  from 
intergovernmental  transfers. 

Payment  in  lieu  of  taxes  (PIET)  are  payments  from  the  Eederal  Government  to  local 
governments  to  help  compensate  for  lost  property  taxes  resulting  from  tax-exempt  Eederal  lands 
located  within  the  local  jurisdiction.  More  than  half  of  the  land  in  Eremont  County  is  federal  or 
state  public  land,  managed  by  the  U.S.  Eorest  Service,  the  BEM,  or  the  Colorado  Parks  and 
Wildlife.  Eocal  governments  use  PIETs  to  pay  for  various  government  services  such  as  law 
enforcement  and  infrastructure.  The  payments  are  calculated  based  on  acreage  of  eligible  lands 
within  the  county,  population,  and  other  Eederal  transfers  such  as  mineral  royalties  (U.S. 
Department  of  the  Interior  2019).  Table  3.24  provides  the  total  PIETs  made  to  the  counties  in 
from  2015  to  2019. 
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Table  3.24.  Fremont  County  PILT  Payments,  2015-2019 


Year 

Payment 

Total  Acres 

2015 

$1,076,954 

455,215 

2016 

$1,111,743 

455,253 

2017 

$1,138,110 

455,253 

2018 

$1,176,069 

455,254 

2019 

$1,177,027 

455,254 

2019  Average  Payment  per  Acre 

$2.59 

Source:  U.S.  Department  of  the  Interior,  n.d. 


Table  3.25  depicts  the  assessed  value,  tax  rate,  and  property  taxes  from  2016  to  2018.  For  the 
existing  Parkdale  Quarry  located  on  its  private  property,  Martin  Marietta  paid  an  average  of  over 
$23,000  annually  in  property  taxes  to  Fremont  County. 

Table  3.25.  Parkdale  Quarry  Property  Tax  Assessed  Valuations  and  Rates  in 
Fremont  County,  2016-2018 


Year 

Assessed  Value 

Tax  Rate 

Property  Tax 

2016 

$508,088 

0.048048 

$24,413 

2017 

$434,002 

0.054132 

$23,493 

2018 

$370,858 

0.059241 

$21,970 

Average* 

$437,649 

0.053807 

$23,292 

Source:  Fremont  County  Treasurer's  Office  2019 
*Not  discounted 


Table  3.26  presents  Fremont  County’s  permitted  mining  operations.  Total  permitted  acreage  in 
Fremont  County  is  over  220,000  acres.  Fremont  County  earns  an  annual  fee  of  over  $51,000 
from  permitted  mine  operations. 

Table  3.26.  2018  Fremont  County  Permitted  Mining  Operations,  Acreage,  and  Fee  by 
Mine  Type 


Mine  Type 

Acreage 

Fee 

Other 

21.50 

$1,114 

Surface 

219,439 

$49,790 

Underground 

1,159 

$75 

Total 

220,620 

$50,979 

Source:  Colorado  Division  of  Reclamation,  Mining,  and  Safety  2019b 
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The  Parkdale  Quarry  currently  does  not  pay  revenue  to  the  BLM  based  on  its  operations,  as  they 
are  conducted  on  lands  where  Martin  Marietta  owns  the  mineral  interests  (Resource  Economics 
EEC  2019). 

3.9.I.6.  Social  Values 

There  are  large  areas  of  state-owned  land  that  are  essential  features  of  recreational  opportunity 
and  scenic  quality  of  the  County  (State  of  Colorado  2019d).  Active  land  use  in  the  county 
includes  mining  and  mineral  processing,  commercial  trade,  agriculture  and  livestock  grazing, 
manufacturing,  and  recreation  and  tourism.  The  largest  river  on  Colorado’s  eastern  slope,  the 
Arkansas  River,  bisects  the  county  and  acts  as  a  key  source  of  recreation  and  water  supply  (State 
of  Colorado  2019d). 

Mining 

Beginning  in  the  1800s,  the  “Colorado  Mineral  Belt”  was  the  source  of  much  of  the  State’s 
wealth  for  decades.  Colorado  has  a  variety  of  metals  and  minerals  such  as  silver,  gold,  industrial 
mineral,  and  coal  (Colorado  School  of  Mines  2019).  The  Eremont  County  historic  mine  district  is 
composed  of  19  districts  and  is  pictured  in  Appendix  C,  Eigure  3.9-3,  Eremont  Historic  Mining 
Districts. 

The  mining  industry  and  associated  economic  activity  has  historically  played  a  large  part  of  the 
Eremont  County  local  economy.  As  described  in  Section  3.9. 1.2,  mining  employment  and 
secondary  services  related  to  mining  operations  continue  to  contribute  to  the  Eremont  County 
economy.  While  only  79  people  are  employed  in  the  Mining,  Quarrying,  and  Oil  and  Gas 
Extraction  sector  in  2017  in  Eremont  County,  these  workers  are  the  second  highest  paid  workers 
in  the  county,  on  average. 

Tourism  and  Recreation 

With  Royal  Gorge  located  in  Eremont  County,  the  County  also  desires  to  continue  development 
of  its  outdoor  recreation  sector  (SCEDD  2017)  and  to  provide  adequate  parks,  recreational 
facilities  and  open  space  while  maintaining  the  rural  character  of  the  county  (Eremont  County 
2015).  The  region  offers  hiking,  biking,  natural  landscapes,  and  geologically  important  sites.  The 
Arkansas  River,  which  abuts  the  existing  Martin  Marietta  processing  plant  site,  is  one  of  the 
most  popular  whitewater  rafting  locations  in  the  nation,  and  is  also  a  popular  site  of  camping, 
biking,  horseback  riding,  and  sightseeing.  In  2018,  approximately  20  percent  of  the  jobs  in  the 
County  are  in  travel  and  tourism  related  industries  with  an  average  annual  income  of  $17,449. 
Many  of  these  jobs  are  less  40  hours  per  week  (Headwaters  Economics  2019). 

The  BEM  anticipates  the  Royal  Gorge  Extensive  Recreation  area  to  have  a  baseline  visitation 
increase  of  six  to  nine  percent  due  to  general  population  growth  and  increased  interest  in 
recreation  (BEM  2019d).  The  proposed  quarry  area  is  in  a  rugged  landscape,  which  is  difficult  to 
access  for  recreation  and  there  is  not  a  route  currently  available  for  the  public  to  easily  access  the 
site.  Given  its  limited  use  and  lack  of  formal  trails,  the  BEM  does  not  maintain  any  trail  counts  in 
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the  proposed  area.  The  BLM  does  not  anticipate  a  substantive  change  from  the  baseline  in 
visitation  under  Alternative  A  in  the  Mine  Plan  Area. 

Rail 

The  Rock  &  Rail  Railroad  is  owned  by  Rock  &  Rail  LLC,  a  subsidiary  of  Martin  Marietta. 
Currently  the  Rock  &  Rail  Railroad  employs  24  people  annually,  however,  with  increased 
production  under  Alternative  A,  direct  employment  associated  with  the  rail  operations  could 
increase  by  6  to  10  annual  jobs.  The  Royal  Gorge  Route  Railroad  tourist  train  is  also  a  joint 
owner  of  the  track  through  Royal  Gorge.  The  train  transports  approximately  100,000  passengers 
per  year  (Royal  Gorge  Route  Railroad  2017).  Currently,  the  Parkdale  Quarry’s  operations  result 
in  three  to  five  trains  per  week  with  approximately  48  cars  per  train  as  well  as  approximately  28 
trips  per  day  of  12-ton  haul  trucks  (Martin  Marietta  2019b). 

3.9.2.  Environmental  Effects 

Potential  direct  economic  impacts  of  the  Sale  Area  include  changes  in  employment,  income, 
business  costs,  and  tax  revenue  to  local.  State,  and  Federal  government  entities.  Changes  in 
employment  and  income  can  result  in  indirect  socioeconomic  impacts,  such  as  changes  in 
population,  which  can  lead  to  community  impacts  on  housing,  infrastructure,  and  other 
government  services.  Table  3.27  presents  a  summary  overview  of  anticipated  investment, 
employment,  and  production  under  the  various  alternatives. 


Table  3.27.  Alternatives  Overview 


Alternative  A 
(Proposed  Action) 

Alternative  B 
(No  Action) 

Alternative  C 
(Alternate  Sale  Area) 

Construction 

$91  million 

$61  million 

$91  million 

Operations  (2024-2050) 

yi-Al  quarry  employees 

30-34  rail  employees 

67-81  total  employees 

27  quarry  employees 

24  rail  employees 

5 1  total  employees 

37-47  quarry  employees 
30-34  rail  employees 

67-81  total  employees 

Operations  (2051-2120) 

31 -A1  quarry  employees 

30-34  rail  employees 

67-81  total  employees 

0  employees 

37-47  quarry  employees 
30-34  rail  employees 

67-81  total  employees 

Annual  Production 

4.0-million  tons  per  year 

0.8-million  tons  per  year 

4.0-million  tons  per  year 

Sources:  Resource  Economics  LLC  2019;  Martin  Marietta  2019d;  Martin  Marietta  2019e 


3.9.2. 1.  Direct  and  Indirect  Effects  from  Alternative  A 

Issue  1:  How  would  the  proposed  Parkdale  Quarry  expansion  affect  social  and 

economic  conditions  in  Fremont  County? 

As  described  in  Chapter  2,  the  mine  plan  area  is  expected  to  be  fully  operational  in  2024,  under 
the  Alternative  A.  Expansion  of  mining  activity  at  the  site  would  provide  long-term  viability  for 
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the  quarry,  extending  its  useful  life  from  the  currently  forecast  15  to  30  years  under 
Alternative  B,  the  No  Action  Alternative  (depending  on  production)  (Martin  Marietta  2019d)  to 
over  100  years  into  the  future.  Martin  Marietta  estimates  that  the  proposed  approximate  698-acre 
expansion  of  the  granite  deposit  pit  footprint  to  the  north  onto  the  BLM  lands  would  add  an 
estimated  400-million  to  500-million  additional  net  tons  of  minable  reserves  to  Martin  Marietta’s 
currently  permitted  reserves.  Alternative  A  would  sustain  production  of  up  to  4-million  net  tons 
of  deposit  per  year,  extending  the  mine  life  to  100  or  more  years  at  the  increased  production  rate. 
Martin  Marietta's  contractor  estimates,  given  the  forecasted  increase  in  aggregate  prices,  that  the 
value  of  sales  from  the  quarry  over  the  first  five  and  fifteen  years  will  be  $120  million  and 
$629  million,  respectively  (Resource  Economics  EEC  2019). 

There  are  two  main  drivers  of  socioeconomic  impacts  associated  with  Alternative  A.  The  first  is 
the  increased  economic  activity  that  would  result  from  the  construction,  operations,  and 
reclamation  phases  of  the  proposed  expansion,  which  include  employment,  local  expenditures, 
and  production.  The  second  is  the  reduced  availability  of  public  lands  for  other  uses  such  as 
recreation  and  livestock  grazing.  These  two  drivers  have  the  potential  to  affect  earnings  by  the 
workforce  in  the  study  area,  the  population  of  the  study  area,  the  demand  for  housing  and  public 
services,  local  fiscal  revenues  and  social  values. 

Employment  and  Income 

Under  Alternative  A,  an  additional  $25  to  $30  million  beyond  the  capital  expenditures  for 
Alternative  B  would  be  purchased  from  2020  through  2023.  As  the  capital  equipment  is 
anticipated  to  be  purchased  outside  of  Eremont  County,  there  is  no  anticipated  direct,  indirect,  or 
induced  spending  or  employment  in  Eremont  County  (Martin  Marietta  2019e). 

Expansion  of  mining  services  under  Alternative  A  would  create  10  to  20  additional  annual  direct 
jobs.  According  to  the  BES  and  depicted  in  Section  3.9. 1.2,  mining  jobs  are  the  second  highest 
paying  jobs  in  Eremont  County,  with  employees  earning  more  than  $70,000  per  year  on  average. 
The  current  direct  annual  employment  and  estimated  direct  employment  under  Alternative  A  is 
shown  in  Table  3.28. 

In  addition  to  the  direct  employment  associated  with  the  expansion  of  mining  activity  at  the 
quarry  itself.  Alternative  A  has  broader  implications  for  the  employment  associated  with  the  Rock 
&  Rail  Railroad  servicing  the  site.  The  Rock  &  Rail  Railroad  is  owned  by  Rock  &  Rail  EEC,  a 
subsidiary  of  Martin  Marietta.  Currently  the  Rock  &  Rail  Railroad  employs  24  people  annually, 
however,  under  Alternative  A,  direct  employment  associated  with  the  rail  operations  could 
increase  by  6  to  10  annual  jobs.  The  Royal  Gorge  Route  Railroad  tourist  train  is  also  a  joint  owner 
of  the  track  through  Royal  Gorge.  The  train  transports  approximately  100,000  passengers  per  year 
(Royal  Gorge  Route  Railroad  2017),  however  the  proposed  expansion  is  not  anticipated  to  have  a 
substantial  adverse  impact  on  tourist  train  operations  (Martin  Marietta  2019d). 
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Table  3.28.  Alternative  A  Associated  Annual  Employment 


Labor  Category 

Number  of 
Employees  at 
Existing  Quarry 

Increase  in  Direct 
Employees  Under 
Alternatives  A  and  C 

Parkdale  Quarry 

Plant  Manager 

1 

0 

Mining  Manager 

1 

0 

Quality  Control  Technician 

1 

0 

Supervisor  (Lead  Man) 

3 

1 

Equipment  Operator 

10 

1-4 

Truck  Driver  (Onsite  Haul  Trucks) 

2 

2-4 

Scale  Operator  /  Office  Manager 

1 

1 

Plant  Operator 

1 

0-1 

Rail  Loader 

0 

1-2 

Customer  Service  Representative 

1 

0-1 

Maintenance 

3 

2 

Laborer 

3 

2-4 

Total 

27 

10-20 

Rock  &  Rail  Railroad 

General  Manager 

1 

0 

Distribution  Supervisor 

1 

0 

Supervisor  (Lead  Man) 

3 

1 

Rail  Engineer 

5 

1-2 

Rail  Engineer  (Training) 

4 

1-2 

Office  Manager 

1 

0 

Plant  Operator 

2 

1 

Equipment  Operator 

3 

1 

Rail  Distribution  Manager 

1 

0 

Maintenance 

1 

0-1 

Laborer 

2 

1-2 

Total 

24 

6-10 

Source:  Martin  Marietta  2019d 


Under  Alternative  A,  an  additional  10  to  20  employees  would  be  expected  to  be  working  at  the 
site,  whether  directly  employed  by  Martin  Marietta,  or  employed  by  mining,  transportation  or 
construction  contractors.  Another  6  to  10  employees  would  be  likely  be  employed  by  the  railroad 
line  serving  the  quarry.  The  actual  direct  employment  totals  would  vary  depending  on  market 
demand  for  aggregate  materials,  but  total  direct  employment  is  expected  to  be  no  less  than  the 
current  51  employees  shown  in  Table  3.29.  Martin  Marietta  expects  that  under  Alternative  A, 
production  necessary  to  meet  market  demand  will  increase  from  0.8  million  tons  in  2019  to 
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4.0  million  tons  in  2039  (Resource  Economics  EEC  2019).  Because  the  Parkdale  Quarry  already 
has  existing  infrastructure  for  the  processing  and  transportation  of  materials  in  place,  the 
economic  impacts  associated  with  the  initial  construction  of  the  proposed  expansion  would  be 
limited.  Table  3.29  depicts  the  number  of  employees  under  the  baseline  and  Alternative  A. 


Table  3.29.  Summary  of  Employment  for  Baseline  and  Alternatives 


Segment 

Current  Number 
of  Employees 

Employees  Under 
Alternative  A  and  C 

Additional 

Employees 

Parkdale  Quarry 

27 

37-47 

10-20 

Rock  &  Rail  Railroad 

24 

30-34 

6-10 

Total 

51 

67-81 

16-30 

Source:  Resource  Economics  LLC  2019 


Economic  Modeling  Results 

A  discussion  of  the  economic  impact  analysis  and  the  results  are  presented  in  the  Socioeconomics 
Appendix  I.  Under  the  “low  estimate”  for  direct  additional  employment  (10  direct  additional 
quarry  employees  and  6  direct  additional  railroad  employees),  Alternative  A  would  support  over 
26  total  jobs,  $1.9  million  of  labor  income,  and  $6.2  million  of  regional  output,  annually.  Under 
the  “high  estimate”  for  direct  additional  employment  (20  direct  additional  quarry  employees  and 
10  direct  additional  railroad  employees).  Alternative  A  would  support  over  49  total  jobs, 

$3.45  million  of  labor  income,  and  $1 1.5  million  of  regional  output,  annually. 

Population 

Alternative  A  would  generate  employment.  Martin  Marietta  estimates  that  total  direct 
employment  associated  Alternative  A  could  range  from  16  to  30  direct  new  employees  and  26  to 
49  total  jobs.  As  stated  in  Section  3.9. 1.2,  Eremont  County  has  over  600  unemployed  residents, 
as  of  2017.  Because  the  jobs  associated  with  or  dependent  on  construction  aggregate  mineral 
resource  extraction  are  typically  some  of  the  highest  paying  jobs  in  the  community  and  generally 
do  not  require  a  college  degree  (Martin  Marietta  2017),  it  is  expected  that  the  additional 
employees  needed  would  be  hired  locally.  Therefore,  impacts  on  the  local  population  from 
Alternative  A  would  be  negligible. 

In  2017,  the  largest  employment  industry  in  Eremont  County  is  health  care  and  social  assistance, 
employing  2,224  people  or  22  percent.  The  next  largest  employment  sector  is  the  combined 
Eederal  and  local  governments,  employing  17  percent  of  the  County,  or  1,735  people,  as  the 
County  hosts  a  number  of  prisons.  Mining,  quarrying,  and  oil  and  gas  extraction  is  the  highest 
paying  private  sector  in  the  study  area,  with  employees  making  more  than  $70,000  annually,  but 
employs  only  an  average  of  79  people  annually.  Other  important  sectors  include  accommodation 
and  food  services,  construction,  manufacturing,  arts,  entertainment  and  recreation,  and 
transportation  and  warehousing,  depicted  in  Table  3.18.  Comparing  2017  to  2001,  the  County 
has  seen  job  losses  in  the  construction,  manufacturing  and  information  industries.  The  largest 
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increase  in  jobs  was  in  health  care  and  the  real  estate/rental  sectors  (SCEDD  2017).  A  goal  of  the 
County  is  to  improve  the  diversification  of  the  local  economy  (SCEDD  2017). 

Housing  &  Public  Services 

Alternative  A  is  expected  to  yield  a  negligible  change  in  population,  thus  no  changes  in  demand 
for  housing  and  public  services  are  expected. 

Local  Fiscal  Revenues 

As  discussed  in  Section  3.9. 1.5,  Public  Einance,  the  main  source  of  tax  revenues  are  property 
taxes.  On  an  annual  average,  Martin  Marietta  paid  $23.3  thousand  in  property  taxes  to  Eremont 
County  from  2015  to  2017.  This  value  corresponds  to  approximately  0.1  percent  of  Eremont 
County  property  tax  revenue  in  EY17.  Although  Martin  Marietta’s  property  ownership  is  not 
anticipated  to  change  under  Alternative  A,  Eremont  County  property  tax  revenue  is  anticipated  to 
increase  due  the  investment  in  new  processing  equipment  and  additional  mobile  equipment. 

PIET  payments  from  the  Department  of  the  Interior,  as  discussed  in  Section  3. 9. 1. 5,  would 
remain  unchanged  under  Alternative  A. 

Due  to  the  anticipated  increased  production  of  aggregates  under  Alternative  A,  an  increase  in 
revenue  associated  with  the  mine  plan  and  severance  taxes  to  Eremont  County  can  be  expected. 
Martin  Marietta  pays  a  severance  tax  to  Eremont  County,  which  is  5.974  percent,  and  is  specific 
to  aggregate  extraction.  This  tax  is  in  addition  to  other  local  taxes  paid  for  property,  etc.  Martin 
Marietta  is  required  to  pay  BEM  fair  market  value  for  any  aggregate  materials  removed. 
Currently,  the  fair  market  value  for  crushed  stone  aggregate  is  $0.79  per  short  ton.  This  revenue 
paid  to  BEM  goes  into  the  U.S.  Eederal  Treasury.  Together  with  other  property-related  costs, 
expenditures  are  estimated  to  be  $1.3  million  in  2024  (Resource  Economics  EEC  2019)  when  the 
quarry  is  fully  operational.  Property-related  costs  include  such  items  specific  to  activities 
occurring  on  the  BEM  land  like  weed  control,  dust  control,  and  the  maintenance  of  infrastructure 
placed  on  the  BEM  property  (Martin  Marietta  2019d). 

In  addition,  local  expenditures  associated  with  Alternative  A  would  pay  sales  taxes.  A  portion  of 
sales  tax  collection  is  distributed  to  the  counties,  cities  and  school  districts  where  they  are 
collected.  The  modeling  results  also  produces  tax  estimates.  Total  additional  taxes  to  localities, 
the  State  of  Colorado,  and  the  Eederal  Government  could  range  from  over  $600,000  to  over 
$1.1  million.  The  results  are  presented  in  the  Socioeconomics  Appendix  I. 

Social  Values 

Alternative  A  would  extend  mining  activity  in  the  study  area.  This  would  contribute  to  the 
continuation  of  mining  as  a  main  form  of  livelihood  to  the  local  population  and  would  tend  to 
reinforce  existing  social  values  rather  than  alter  them. 
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Rail  and  Truck  Traffic 

Alternative  A  is  anticipated  to  add  one  to  three  additional  trains  per  week.  The  trains  would 
likely  increase  in  length  from  the  current  48  cars  to  approximately  90  cars.  The  proposed 
expansion  is  not  anticipated  to  have  a  substantial  adverse  impact  on  tourist  train  operations. 

Current  truck  traffic  is  estimated  as  an  average  daily  number  of  28  round  trips  per  day.  Martin 
Marietta  estimates  that  truck  traffic  would  remain  the  same  under  Alternative  A  (Martin  Marietta 
2019b).  Due  to  no  anticipated  change  in  truck  traffic,  the  proposed  expansion  is  not  anticipated 
to  have  an  adverse  impact  on  traffic  in  the  area.  Table  3.30  presents  a  summary  of  anticipated 
rail  and  truck  traffic. 


Table  3.30.  Summary  of  Rail  and  Truck  Traffic  for  Baseline  and  Alternatives 


Haul  Type 

Current  Level  of  Rail  and  Truck  Activity 

Anticipated  Rail  and  Truck  Activity  Under 
Alternative  A  and  Alternative  C 

Rail 

3  to  5  48-car  trains/week 

Phase  1:  3  to  5  100-car  trains/week 

Phase  2:  5  to  10  100-car  trains/week 

Track 

28  trips/day  of  12-ton  haul  trucks,  240  days/year 

28  trips/day  of  12-ton  haul  trucks,  240  days/year 

Source:  Martin  Marietta  2019b 


Noise 

While  a  noise  study  has  not  been  conducted  for  the  operation,  Alternative  A  would  utilize  the 
processing  equipment  for  current  operations  on  private  land  and  would  move  mining  and  some 
processing  activities  further  from  the  Highway  50  corridor,  thus  potentially  reducing  noise 
impacts  from  those  operations.  Regarding  the  blast  schedule,  the  hours  of  operation  are  unlikely 
to  substantially  change  from  those  currently  permitted.  Blasting  hours  would  be  expected  to 
remain  from  10:00  AM  to  5:00  PM,  Monday  through  Friday,  as  set  forth  in  the  CUP  currently  in 
effect  for  the  Parkdale  Quarry  (Martin  Marietta  2019d). 

3.9.2.2.  Direct  and  Indirect  Effects  from  Alternative  B 

Issue  1:  How  would  the  proposed  Parkdale  Quarry  expansion  affect  social  and 

economic  conditions  in  Fremont  County? 

Alternative  B  assumes  that  the  proposed  Mineral  Materials  Sale  for  the  Parkdale  Quarry  Mine 
expansion  is  not  approved  by  the  BUM.  Expected  mining  capital  expenditures  under 
Alternative  B  would  include  approximate  expenditures  of  $3  million  for  a  new  bridge,  $4  million 
for  rail  upgrades,  and  $54  million  for  a  new  processing  plant  over  2020  to  2023  (Table  3.25).  As 
for  mining  operations,  Martin  Marietta  anticipates  that,  based  on  the  current  customer  demand  of 
aggregates  for  concrete,  the  quarry  can  expect  a  remaining  life  of  15  to  30  years  after  which  the 
quarry  would  cease  operations.  However,  if  operations  were  expanded  to  meet  demand  for 
additional  products  (railroad  ballast,  rip  rap  and  erosion  control  materials,  structural  fill)  within 
other  markets,  operations  could  be  expected  to  cease  in  10  to  20  years  (Martin  Marietta  2019d). 
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Under  Alternative  B,  there  would  be  no  change  in  the  social  and  economic  conditions  in  the  local 
economy  and  Fremont  County  because  the  mine  would  continue  to  operate  as  currently 
permitted.  Employment  is  expected  to  be  consistent  with  current  levels,  depicted  in  Table  3.25 
for  the  rest  of  the  remaining  mine  life,  15  to  30  years,  as  described  above.  Thus,  local 
employment  and  labor  earnings  are  not  expected  to  change,  nor  demand  in  housing,  public 
services,  or  local  fiscal  revenues,  or  quality  of  life,  for  the  rest  of  the  remaining  mine  life. 

Under  Alternative  B,  upon  final  closure  of  the  quarry  Martin  Marietta  would  no  longer  require 
the  use  of  the  Rock  &  Rail  Railroad  and  therefore  ongoing  contribution  to  maintenance  costs 
associated  with  the  railroad  would  cease.  This  reduction  in  maintenance  funding  would  adversely 
impact  the  ability  of  the  Royal  Gorge  Route  Railroad  to  maintain  operation  of  the  tourist  train 
through  the  Royal  Gorge. 

3.9.2.3.  Direct  and  Indirect  Effects  from  Alternative  C 

Issue  1:  How  would  the  proposed  Parkdale  Quarry  expansion  affect  social  and 

economic  conditions  in  Fremont  County? 

Although  the  acreage  of  disturbance  is  reduced  under  Alternative  C  in  comparison  to  Alternative 
A,  the  amount  of  aggregate  material  that  would  be  produced  is  essentially  the  same  under  both 
alternatives,  therefore  the  environmental  effects  of  Alternative  C  on  socioeconomic  conditions  at 
the  local,  regional,  and  Fremont  County  scale  would  be  the  same  as  described  for  Alternative  A 
in  section  3.9.2. 1.  As  a  result,  the  socioeconomic  impacts  of  Alternative  C  would  be  the  same  as 
described  for  Alternative  A. 

3.9.3.  Cumulative  Impacts 

The  CESA  for  socioeconomic  effects  encompasses  Fremont  County,  the  same  area  as  the  study 
area.  The  socioeconomic  effects  of  past  and  present  actions  for  the  Parkdale  Quarry  Mine  are 
reflected  in  the  affected  environment.  Any  cumulative  effects  with  the  alternatives  are  reflected 
in  the  discussion  of  the  direct  and  indirect  environmental  effects.  The  discussion  below  focuses 
on  RFFAs. 

As  previously  discussed,  key  drivers  of  socioeconomic  impacts  associated  with  Alternatives  A 
and  C  include  increased  employment,  local  expenditures,  revenues,  and  production.  There  would 
be  reduced  availability  of  public  lands  for  other  uses.  RFFAs  that  would  have  a  cumulative  effect 
on  local  employment,  expenditures  and  production  include  mining  operations,  exploration 
activities,  grazing  and  agriculture,  and  utility  and  infrastructure  development.  These  activities  are 
expected  to  continue  at  levels  similar  to  present  levels  and  what  occurred  in  the  recent  past. 

Three  aggregate  mining  operations  in  Fremont  County  are  undergoing  reclamation  and  closure: 
the  Vallie  Gravel  mine  located  on  the  south  side  of  the  Arkansas  River;  the  Hardscrabble  mine, 
about  a  mile  west  of  the  Portland  plant  on  Highway  120;  and  the  Grisenti  Farms  mine  located 
near  Highway  1 15  on  the  north  side  of  the  Arkansas  River.  It  is  unknown  whether  other 
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aggregate  mines  may  develop  or  expand  operations  in  the  future  in  Fremont  County.  Alternatives 
A  and  C  would  contribute  to  the  socioeconomic  effects  and  cumulative  impacts  for  an  additional 
60-80  years  beyond  Alternative  B,  the  No  Action  Alternative. 
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CHAPTER  4.  CONSULTATION  AND  COORDINATION 

This  chapter  summarizes  agency  and  public  consultation  and  coordination  conducted  by  the 
BLM,  prior  to  and  during  the  preparation  of  this  EIS. 

4.1.  PUBLIC  PARTICIPATION  AND  SCOPING 

This  EIS  was  prepared  in  consultation  and  coordination  with  various  federal,  state,  and  local 
agencies,  organizations,  and  individuals.  Agency  consultation  and  public  participation  have  been 
accomplished  through  a  variety  of  formal  and  informal  methods,  including  scoping  meetings, 
responses  to  e-mails,  meetings  with  individual  public  agencies  and  interest  groups.  This  section 
summarizes  these  activities. 

In  order  to  identify  agency  requirements  and  public  concerns  related  to  the  proposed  project  the 
BEM  has  conducted  a  public  involvement  process  that  is  intended  to:  (1)  broaden  the  base  of 
available  information  to  support  decision  making;  (2)  inform  the  public  about  proposed  actions 
and  the  potential  impacts  resulting  from  those  actions;  and  (3)  ensure  that  public  concerns  and 
needs  are  understood  and  addressed  by  agency  decision  makers. 

The  CEQ,  through  NEPA,  requires  the  BEM  to  provide  opportunities  for  the  public  to  participate 
at  four  specific  points  in  the  EIS  process:  the  initial  project  scoping  period,  the  review  and 
comment  period  of  the  Draft  EIS,  the  review  of  the  Einal  EIS,  and  the  receipt  of  the  Record  of 
Decision  (ROD).  These  opportunities  are  defined  as  follows: 

•  Scoping:  The  public  is  provided  a  30-day  scoping  period  to  disclose  potential  concerns 
and  issues  associated  with  the  Proposed  Action.  Information  obtained  by  the  BEM  and 
other  agencies  during  the  public  scoping  period  is  combined  with  issues  identified  by 
lead  and  cooperating  agencies.  The  summarization  of  these  issues  form  the  scope  of  the 
alternatives  and  analysis  in  the  EIS. 

•  Draft  EIS  Comment  Period:  A  minimum  45-day  Draft  EIS  comment  period  is  initiated  by 
the  publication  of  a  Notice  of  Availability  (NOA)  for  the  Draft  EIS  in  the  Eederal 
Register  (ER).  Members  of  the  public  are  encouraged  to  provide  comments  on  the  Draft 
EIS  via  email  or  hardcopy  to  the  address  listed  in  the  NOA.  These  public  comments  are 
combined  with  comments  from  the  lead  and  cooperating  agencies  to  form  the  basis  for 
revising  the  Draft  EIS  into  the  Einal  EIS. 

•  Einal  EIS  Review:  A  30-day  Einal  EIS  availability  period  is  initiated  by  the  publication  of 
the  NOA  for  the  Einal  EIS  in  the  ER. 

•  ROD:  Subsequent  to  the  30-day  availability  period  for  the  Einal  EIS,  the  ROD  would  be 
prepared. 
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4.1.1.  Scoping 

The  formal  public  scoping  process  began  with  publication  of  a  NOI  in  the  FR  on  July  31,  2019 
(FR  Volume  84,  Number  147).  The  BLM  invited  the  public  to  submit  comments  during  the 
30-day  scoping  period  from  July  31,  2019,  through  August  30,  2019.  The  NOI  notified  the  public 
of  the  BLM’s  intent  to  prepare  an  EIS,  provided  information  about  the  Proposed  Action, 
described  the  purpose  of  the  scoping  process,  and  identified  methods  to  provide  comments. 

The  BLM  hosted  a  scoping  meeting  on  August  9,  2019,  for  the  public  and  other  interested  parties 
to  learn  about  and  submit  comments  on  the  Parkdale  Quarry  Expansion.  The  BLM  used  an  open 
house  meeting  format  to  encourage  open  and  informal  dialog  between  the  public  and  agency 
representatives  and  allowed  attendees  to  learn  about  the  proposed  Parkdale  Quarry  Expansion  at 
their  own  pace.  Representatives  from  the  BLM  included  the  BLM  project  manager  and  members 
of  the  BLM  interdisciplinary  team  and  management  from  the  RGLO  and  the  Colorado  State 
Office.  MM  was  also  in  attendance  to  answer  technical  questions  from  the  public,  as  needed. 

The  BLM  received  a  total  of  10  comment  submittals  (e.g.,  letter,  comment  form,  or  email)  during 
the  scoping  period,  resulting  in  a  total  of  39  comments.  Most  of  the  comments  the  BLM  received 
were  from  federal  and  state  agencies.  Scoping  comments  were  used  to  help  determine  the  scope 
of  issues  to  be  addressed  and  help  identify  the  significant  issues  related  to  the  Proposed  Action. 
The  Public  Scoping  Summary  Report  for  this  EIS  (BLM  2019e)  provides  a  detailed  table  listing 
each  individual  comment,  its  source,  and  where  the  comment  would  be  addressed  in  the  EIS. 
Table  4. 1  details  the  distribution  of  scoping  comment  documents  by  organization  type. 

Table  4.1.  Number  of  Comment  Documents  by  Organization  Type 


Affiliation  Category 

Number  of 
Comment  Documents 

No  Affiliation  Included  or  Withheld 

6 

Interest  Group 

2 

Business 

0 

State/Local  Government 

1 

State  Agency 

1 

Tribal 

0 

Total 

10 
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Table  4.2  presents  the  number  of  comments  by  issue  category. 

Table  4.2.  Number  of  Individual  Comments  by  Issue  Category 


Issue  Category 

Number  of  Comments 

Per  Issue  Category 

Air  Quality  and  Climate  Change 

3 

Alternatives 

2 

Analysis  Methods  and  Assumptions 

5 

Cultural  Resources 

0 

Fish  and  Wildlife 

6 

Hazardous  or  Solid  Wastes 

0 

Lands  and  Realty 

0 

Laws,  Regulations,  Guidance 

1 

Mineral  Resources 

0 

NEPA  Process 

0 

Noise 

2 

Other  or  General  Issues 

0 

Proposed  Action 

0 

Purpose  and  Need 

0 

Reasonably  Foreseeable  Actions 

0 

Recreation 

1 

Socioeconomics  and  Environmental  Justice 

2 

Tribal  Treaty  Rights  and  Trust  Responsibilities 

0 

Unsupported  Position  Statement 

7 

Visual  Resources 

3 

Water  Quality 

2 

Wilderness,  and  ACECs 

5 

Total 

39 

4.1.2.  Public  Review  of  the  Draft  EIS 

The  Draft  EIS  will  be  available  for  a  45-day  public  review  and  comment  period  from  the  date  the 
NOA  is  published  in  the  FR.  A  public  meeting  was  held  in  Canon  City,  Colorado,  during  the 
45-day  comment  period. 
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4.2.  CONSULTATION  AND  COORDINATION  WITH 
FEDERAL,  STATE,  AND  LOCAL  AGENCIES, 

AND  TRIBES 

Issues  related  to  agency  consultation  and  review  included  mining  regulation  and  reclamation, 
biological  resources,  cultural  resources,  socioeconomics,  air  quality,  and  land  and  water 
management.  Consultations  regarding  historic  properties  were  conducted  pursuant  to  the 
National  Historic  Preservation  Act  and  implementing  regulations  at  36  CFR  800.  The  USFWS 
provided  an  official  list  of  Threatened  and  Endangered  Species  that  could  potentially  occur 
within  the  Project  area.  As  the  state  agency  with  jurisdiction  and  expertise  related  to  wildlife, 
CPW  participated  as  a  cooperating  agency  in  discussions  regarding  bighorn  sheep  habitat, 
reclamation  strategy,  and  other  wildlife  issues.  Fremont  County  participated  as  a  cooperating 
agency  during  discussions  regarding  economic,  social,  and  environmental  conditions  within  the 
county. 

Executive  Order  13084  directs  the  BEM  to  establish  regular  and  meaningful  consultation  and 
collaboration  with  Native  American  Tribal  governments  on  the  development  of  regulatory 
policies  and  permit  approvals  for  proposed  projects  that  could  substantially  or  uniquely  affect 
tribal  communities.  The  BEM  sent  letters  to  the  tribal  representatives  listed  in  Section  4.3.5, 
Tribal  Organizations. 

4.3.  LIST  OF  CONTACTS 

The  following  agencies,  businesses,  organizations,  and  individuals  were  contacted  during  the 
preparation  of  the  Draft  EIS. 

4.3.1.  Federal  Agencies 

•  Bureau  of  Eand  Management  -  Colorado  State  Office,  Eakewood 

•  Bureau  of  Eand  Management  -  Washington  D.C. 

4.3.2.  State  Agencies 

•  Colorado  Department  of  Natural  Resources 

•  Colorado  Parks  and  Wildlife 

•  Colorado  Division  of  Reclamation,  Mining  and  Safety 

•  Colorado  Division  of  Public  Health  and  Environment 

•  Colorado  State  Historic  Preservation  Office 
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4.3.3.  Elected  Officials 

•  Michael  Bennet  -  U.S.  Senator 

•  Cory  Gardner  -  U.S.  Senator 

•  Diana  DeGette  -  U.S.  Representative 

4.3.4.  Local  Agencies 

•  Fremont  County  Commissioners 

4.3.5.  Tribal  Organizations 

The  BUM  consulted  with  the  following  16  tribes  regarding  the  proposed  mineral  material  sale: 

•  Apache  Tribe  of  Oklahoma 

•  Cheyenne  and  Arapaho  Tribes  of  Oklahoma 

•  Cheyenne  River  Sioux  Tribe 

•  Comanche  Nation  of  Oklahoma 

•  Crow  Creek  Sioux 

•  Eastern  Shoshone 

•  Jicarilla  Apache  Nation 

•  Kiowa  Tribe  of  Oklahoma 

•  Northern  Arapaho  Tribe 

•  Northern  Cheyenne  Tribe 

•  Northern  Ute  Tribe 

•  Oglala  Sioux  Tribe 

•  Rosebud  Sioux  Tribe 

•  Southern  Ute  Tribe 

•  Standing  Rock  Lakota  Tribe 

•  Ute  Mountain  Ute  Tribe 
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4.3.6.  Newspapers  and  Libraries 

•  Canon  City  Daily  Record 

•  KKTV 

•  KUNC 

•  Chaffee  County  Times 

•  Arkansas  Valley  Voice 

•  Prairie  Mountain  Media 

4.3.7.  Private  Organizations  and  Companies 

•  Trout  Unlimited 

•  Rocky  Mountain  Bighorn  Society 

•  Rocky  Mountain  Elk  Foundation 

•  Wild  Sheep  Foundation 

•  Ducks  Unlimited 

•  Nature  Conservancy 

•  Mule  Deer  Foundation 

•  Audubon  Society 

•  The  Sierra  Club 

•  Conservation  Colorado 

•  The  Wilderness  Society 

•  Wild  Connections 

•  Canonland  Walkers  and  Hikers 

•  Theodore  Roosevelt  Conservation  Partnership 

•  Western  Resource  Advocates 

•  Colorado  Wildlife  Federation 

•  Central  Colorado  Wilderness  Coalition 

•  Colorado  Stone  Sand  &  Gravel  Association 

•  American  Exploration  &  Mining  Association 

•  Echo  Canyon  River  Expeditions 

•  Arkansas  River  Outfitters  Association 

4.3.8.  Individuals 

•  Grazing  Permittee 
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Resource/Responsibility 

Name 

Project  Lead,  Minerals  Program  Lead 

Stephanie  Carter 

RGFO  Manager 

Keith  Berger 

RGFO  Assistant  Manager 

Mark  Ames 

Assistant  Field  Manager  -  Renewables 

Kalem  Lenard 

NEPA  Coordinator 

Roger  Sayre 

NEPA  Coordinator 

Martin  Weimer 

Public  Affairs 

Brant  Porter 

Air  Resources 

Chad  Meister 

Wildlife  Resources  and  Special  Status  Species 

Matt  Rustand 

Soils  and  Water  Resources 

John  Smeins 

Wild  &  Scenic  Rivers,  Water  Rights 

Roy  Smith 

NEP  A/Editor 

Marie  E.  Lawrence 

Eisheries  and  Riparian  Resources 

David  Gilbert 

Cultural  Resources  and  Tribal  Consultation 

Monica  Weimer 

Paleontological  Resources,  Wastes  (Solid  or  Hazardous) 

Melissa  Smeins 

Economics,  Environmental  Justice 

Amy  Stillings 

Invasive  Plants 

Aaron  Richter 

Recreation,  Visual  Resources,  WSAs/ACECs/  /Other, 

Wilderness  Characteristics 

Linda  Skinner 

Lands  and  Realty 

Veronica  Vogan 

Eorest  Management 

Jeremiah  Moore 

Range  Management,  Prime  &  Unique  Earmlands,  Vegetation 

Jeff  Williams 

Cadastral  Survey 

Rebecca  Bruno 

Eire  and  Euels  Management 

Glenda  Torres 
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5.2.  ICF  EIS  TEAM 


Resource/Responsibility 

Name 

Project  Director 

Madeline  Terry 

Project  Manager 

Scott  Duncan 

Deputy  Project  Manager 

Andrew  Newman 

Project  Coordinator 

Dan  Nally 

Livestock  Grazing,  Recreation 

Chris  Dunne 

Fish,  Wildlife,  and  Special  Status  Species 

Sara  Stribley 

Soils  and  Reclamation 

Alex  Bartlett 

Noxious  Weeds  and  Invasive  Plant  Species 

Zach  Turner 

Vegetation,  Riparian,  and  Wetlands 

Katie  Wilson 

Cultural  and  Paleontological  Resources 

Jenna  Wheaton 

Visual  Resources 

Jeff  Gutierrez 

Noise 

Jason  Volk 

Geology,  Minerals,  Groundwater  Resources 

Scott  Effner' 

Minerals  Advisor 

Alan  Rabinoff 

Air  Quality  and  Climate 

David  Ernst 

GIS  Lead 

Brent  Read 

Socioeconomics 

Will  Cooper 

Socioeconomics 

Claire  Munaretto 

Administrative  Record 

Mikenna  Wolff 

Editor 

Karen  DiPietro 

'  Whetstone  Associates 


5-2 


Parkdale  Quarry  Expansion  Project 
Draft  Environmental  Impact  Statement 


Draft  Environmental  Impact  Statement 
Parkdale  Quarry  Expansion  Project 


Appendix  A 

References 


This  page  intentionally  left  blank. 


Appendix  A  -  References 


APPENDIX  A  REFERENCES 


5280Fire.  2019.  Florence  Fire  Protection  District.  Available  online: 

https://5280fire.com/home/eolorado-fire-apparatus-stations/fremont-eounty/florenee-fire- 

protection-district/. 

Agile  Stone  Systems  Inc.  1997.  Colorado  Department  of  Reclamation,  Mining,  and  Safety; 
Regular  1 12c  Permit  Application.  Exhibit  I:  Soils  Information.  July  8,  1997. 

BEA  (Bureau  of  Economic  Analysis).  2019.  Regional  Data,  GDP  &  Personal  Income:  CAINCl 
Personal  Income  Summary:  Personal  Income,  Population,  Per  Capita  Personal  Income. 
March  6,  2019.  Retrieved  from  Bureau  of  Economic  Analysis,  Eocal  Area  Personal  Income 
and  Employment:  https://apps.bea.gov/iTable/iTable.cfm?reqid=70&step=l&isuri=l . 

BEM  (Bureau  of  Eand  Management).  1986a.  Record  of  Decision  for  Northeast  Resource 

Management  Plan.  September  1986.  Canon  City,  CO:  United  States  (U.S.)  Department  of  the 
Interior,  Bureau  of  Eand  Management. 

_ .  1986b.  Manual  8431  -  Visual  Resource  Contrast  Rating.  Available  online: 

http://blmwyomingvisual.anl.gov/docs/BEM_VCR_843 1  .pdf 

_ .  1996.  Royal  Gorge  Resource  Area  Record  of  Decision  and  Approved  Resource 

Management  Plan.  May  1996.  Canon  City,  CO:  U.S.  Department  of  the  Interior,  Bureau  of 
Eand  Management. 

_ .  2008a.  BEM  NEPA  Handbook  (H-1790-1). 

_ .  2008b.  BEM  Manual  6840  -  Special  Status  Species. 

_ .  2015.  BEM  Colorado  Sensitive  Species  Eist.  Royal  Gorge  Eield  Office. 

_ .  2017.  Royal  Gorge  Eield  Office.  Parkdale  Area  Mineral  Materials  Sampling 

Environmental  Assessment.  Document  Reference:  DOI-BEM-CO-E020-2016-0083  EA. 
Available  online:  https://eplanning.blm.gov/epl-front- 

office/eplanning/planAndProjectSite.do?methodName=dispatchToPatternPage&currentPageI 

d=128560. 

_ .  2018.  BLM  Colorado  Air  Quality  Report  2.0.  Colorado  State  Office.  Available  online: 

https://annualreport20.noobiest.repl.co/ 

_ .  2019a.  Royal  Gorge  Eield  Office  BEM  Sensitive  Species  Eist.  Obtained  from  the  Royal 

Gorge  Eield  Office  June  2019. 

_ .  2019b.  Colorado  Rangeland  Management  and  Grazing.  Retrieved  from  Rangeland  Health: 

https://www.blm.gov/programs/natural-resources/rangeland-and-grazing/rangeland- 

health/colorado. 

_ .  2019c.  Operator  Information  Report.  U.S.  Department  of  the  Interior. 


Parkdale  Quarry  Expansion  Project  A-1 

Draft  Environmental  Impact  Statement 


Appendix  A  -  References 


_ .  2019d.  Royal  Gorge  Field  Offiee,  B.  (2019,  August  19).  Reereation  Data.  (ICF, 

Interviewer). 

_ .  2019e.  Parkdale  Quarry  Expansion  EIS  Public  Scoping  Summary  Report.  October  10, 

2019.  Available  online:  https://eplannmg.blm.gov/epl-front- 

office/projects/nepa/1 1 7848/20005546/250006454/PQ_EIS_Scopmg_Report_20 1 91 0 1  OEin 
al.pdf 

BEM  Colorado  State  Office.  2019.  August  8.  Socioeconomics  Information.  Telephone  call  with 
BEM’s  Amy  Stillings  and  ICE’s  Claire  Munaretto  on  August  8,  2019. 

BES  (Bureau  of  Eabor  Statistics).  2018a.  Eocal  Area  Unemployment  Statistics  (EAUS),  County 
Data.  Retrieved  from  Department  of  Eabor,  Bureau  of  Eabor  Statistics: 
https://www.bls.gov/lau/. 

_ .  2018b.  Quarterly  Census  of  Employment  and  Wages,  Table:  Private,  NAICS  Sectors, 

Eremont  County,  Colorado,  2017  Annual  Averages,  All  establishment  sizes.  September  5, 
2018.  Retrieved  from  Department  of  Eabor,  Bureau  of  Eabor  Statistics: 
https://data.bls. gov/cew/apps/table_maker/v4/table_maker.htm#type=6&year=2018&qtr=A& 
own=5  &area=08043  &supp=0 . 

_ .  2019.  Eabor  Eorce  Statistics  from  the  Current  Population  Survey:  Household  Data, 

Historical,  A-1.  Employment  status  of  the  civilian  noninstitutional  population  16  years  and 
over,  1984  to  date.  September  6,  2019.  Retrieved  from  Bureau  of  Eabor  Statistics:  Eabor 
Eorce  Statistics  from  the  Current  Population  Survey: 
https://www.bls.gov/web/empsit/cpseea01.htm. 

Canon  City  Schools.  2019.  Fremont  RE-1 .  Available  online:  https://www.canoncityschools.org. 

Canterbury,  C.  2016.  Fremont  County  Board  of  Commissioners  resolves  ambulance  companies’ 
dispute.  September  14,  2016.  Retrieved  from  Canon  City  Daily  Record: 
https://www.canoncitydailyrecord.eom/2016/09/14/fremont-county-board-of-commissioners- 
resolves-ambulance-companies-dispute/. 

CDOT  (Colorado  Department  of  Transportation).  2018.  Colorado  Ereight  and  Passenger  Rail 
Plan.  156  pp.  Available  online:  https://www.codot.gov/about/committees/trac/Agendas-and- 
Minutes/20 1 8/july- 1 3-20 1 8/03  -b  1  -sfprp-draft-fmal_-july-tc 

CDPHE  (Colorado  Department  of  Public  Health  and  Environment).  2018.  Integrated  Water 
Quality  Monitoring  and  Assessment  Report  2018.  519  p. 

CDRMS  (Colorado  Division  of  Reclamation,  Mining  and  Safety).  2019a.  Personal 

communication  with  Mr.  Cazier,  Environmental  Protection  Specialist.  October  7,  2019. 

_ .  2019b.  County  Reports.  September  16,  2019.  Available  online: 

https://mining.state.co.us/SiteCollectionDocuments/CountyReport.pdf 


A-2 


Parkdale  Quarry  Expansion  Project 
Draft  Environmental  Impact  Statement 


Appendix  A  -  References 


Cedar  Creek  (Cedar  Creek  Assoeiates,  Ine.).  1997.  Wildlife  Habitat  Charaeterization  and 
Utilization  Report  for  the  Parkdale  Quarry  Projeet. 

Centura  Health.  2019.  St.  Thomas  More  Hospital.  Available  online: 
https://www.eentura.org/loeations/st-thomas-more-hospital. 

Colorado  Department  of  Loeal  Affairs.  2017a.  Population  Foreeasts  -  year  (2000  to  2050);  5-year 
inerements,  2000-2050.  From  website  Population  Totals  for  Colorado  Counties.  Available 
online:  https://demography.dola.eolorado.gov/population/population-totals-eounties/. 
Aeeessed  Mareh  7,  2018. 

_ .  2017b.  Counties  and  Munieipalities,  Housing  Unit  and  Household  Estimates.  Retrieved 

from  Colorado  Department  of  Loeal  Affairs:  https://demography.dola.eolorado.gov/housing- 
and-households/oounties-and-munioipalities/#counties-and-munioipalities. 

_ .  2018.  State  Demography  Offiee  Data  Page:  Population  Projeetions  in  Colorado.  June  12, 

2018.  Retrieved  from  Colorado  Department  of  Loeal  Affairs: 

https://data.eolorado.gov/Demographies/Population-Projeetions-in-Colorado/q5vp-adf3. 

Colorado  Department  of  Revenue.  2017.  Sales  and  Use  Tax  Rates  Lookup  -  Tax  Rate  Effective 
July  to  December  2017.  Retrieved  from  Taxation  Division: 
https://www.oolorado.gov/paoifio/tax/sales-and-use-tax-rates-lookup. 

Colorado  Division  of  Water  Resouroes  (CDWR)  2020.  Colorado  Division  of  Water  Resouroes 
online  water  rights  database.  Aeeessed  online  1/3/2020  at 
https  ://data.  oolorado  .gov/Water/D  WR-Water-Right-Net- Amounts/ aosg-f33  s/ data. 

Colorado  Sohool  of  Mines.  2019.  Historic  Mining  Districts.  Retrieved  from  Colorado  Geologieal 
Survey:  http://eoloradogeologiealsurvey.org/mineral-resourees/historie-mining-distriets/. 

CPW  (Colorado  Parks  and  Wildlife).  2007.  Cripple  Creek  DAU  Mule  Deer  Management  Plan. 

_ .  2019a.  Statewide  Game  Management  Unit  (GMU)  Map.  Available  online: 

https://epw.state.eo.us/leam/Pages/Maps.aspx.  Aeeessed  Oetober  2019. 

_ .  2019b.  Mule  Deer  Post-hunt  Population  Estimate  Table.  Available  online: 

https://epw.state.eo.us/Doeuments/Hunting/BigGame/Statisties/Deer/2018DeerPopulationEsti 

mates.pdf 

_ .  2019o.  Bighorn  Sheep  Post-hunt  Population  Estimate  Table.  Available  online: 

https://epw.state.eo.us/Doeuments/Hunting/BigGame/Statisties/DesertBighornSheep/2018Des 

ertSheepPopulationEstimates.pdf 

_ .  2019d.  Speeies  Aetivity  Map  (SAM)  Shapefile  data.  Available  online: 

http://www.aregis.eom/home/group.html?id=0e6f9051b06146018038e9a929ab4910&view=li 
st#eontent.  Aeeessed  September  2019. 

_ .  2019e.  CPW  Sensitive  Speeies  Profiles.  Available  online: 

https://epw.state.eo.us/leam/Pages/SpeeiesProfiles.aspx 


Parkdale  Quarry  Expansion  Project 
Draft  Environmental  Impact  Statement 


A-3 


Appendix  A  -  References 


_ .  2019f.  Arkansas  Headwaters  Recreation  Area  Annual  Report.  January  28,  2019.  available 

online: 

https://cpw.state.co.us/placestogo/parks/ArkansasHeadwatersRecreationArea/Documents/Ann 
ual-Reports/AnnualReport20 1 7.pdf. 

DMFPD  (Deer  Mountain  Fire  Protection  District).  2019.  Deer  Mountain  Fire  Protection  District. 
Available  online:  https://www.dmfpd.org/index.html. 

DOl  (U.S.  Department  of  the  Interior).  2019.  Payment  in  Lieu  of  Taxes.  Available  online: 
https://www.doi.gov/pilt. 

_ .  (no  date).  Payment  in  Lieu  of  Taxes.  Retrieved  from  County  Payments: 

https://www.nbc.gov/pilt/counties.cfm?term=county&state_code=CO&fiscal_yr=2019&Searc 

h.x=49&Search.y=13. 

Domenico,  P.A.  and  F.W.  Schwartz,  1990.  Physical  and  Chemical  Hydrogeology,  John  Wiley  & 
Sons,  New  York,  824  p. 

EPA  (Environmental  Protection  Agency).  2019.  Landfill  Methane  Outreach  Program  (LMOP)  - 
Colorado.  July  2019.  Available  online:  https://www.epa.gov/lmop/project-and-landfdl-data- 
state. 

ERM  (Environmental  Resource  Management).  2019.  Interim  Hydrogeologic  Assessment, 
Parkdale  Quarry  Expansion  Area.  192  p. 

_ .  2019.  Fremont  County  Total  Property  Tax  Revenue  Distribution.  Available  online: 

https://www.fremontco.com/fdes/assessor/taxusecharttotal.pdf 

Eremont  County  Einance  Office.  2017.  Fremont  County,  Colorado  Financial  Statements. 
December  31,  2017.  Available  online: 

https://www.fremontco.com/files/administration/linance/2017audit.pdf 

Eremont  County  Planning  Commission.  2015.  Fremont  County  Master  Plan,  2015  Update. 
Eremont  County.  Available  online:  https://www.fremontco.com/files/planning-and- 
zoning/masterplan20 1 5  .pdf 

Eremont  County  Treasurer's  Office.  Receipt  of  Tax  Payment.  Colorado,  USA.  April  29,  2019. 

George,  J.E.,  Kahn,  R.,  Miller,  M.W.,  Watkins,  B.  2009.  Colorado  Division  of  Wildlife,  Colorado 
Bighorn  Sheep  Management  Plan  2009-2019. 

Google.  2019.  Google  Maps.  Available  online:  https://www.google.com/maps. 

Headwaters  Economics.  2019.  A  Profile  of  Industries  that  Include  Travel  and  Tourism.  Eremont 
County,  CO.  Available  online:  https://headwaterseconomics.org/tools/economic-profde- 
system/. 

ICE.  2019.  Biological  Eield  Survey  of  the  Proposed  And  Alternative  Mineral  Materials  Sale  Area 
Draft  Report.  October  2019. 


A-4 


Parkdale  Quarry  Expansion  Project 
Draft  Environmental  Impact  Statement 


Appendix  A  -  References 


IPCC  (Intergovernmental  Panel  on  Climate  Change).  2013.  Climate  Change  2013:  The  Physieal 
Seienee  Basis.  Contribution  of  Working  Group  I  to  the  Fifth  Assessment  Report  of  the 
Intergovernmental  Panel  on  Climate  Change  [Stoeker,  T.F.,  D.  Qin,  G.-K.  Plattner,  M.  Tignor, 
S.K.  Allen,  J.  Bosehung,  A.  Nauels,  Y.  Xia,  V.  Bex  and  P.M.  Midgley  (eds.)].  Cambridge 
University  Press,  Cambridge,  United  Kingdom  and  New  York,  NY,  USA. 

Jansen  B.D.,  Krausman,  P.R.,  Heffelfinger,  J.R.,  and  J.C.  DeVos  Jr.  2007.  Influenee  of  mining  on 
behavior  of  bighorn  sheep.  Southwestern  Naturalist.  52:418-423. 

MaeCallum,  N.B.  1988.  Seasonal  and  spatial  distribution  of  bighorn  sheep  at  an  open  pit  mine  in 
the  Alberta  foothills.  Biennial  Symposium  Northern  Wild  Sheep  and  Goat  Couneil  6:106- 
120. 

_ .  1991 .  Bighorn  sheep  use  of  an  open  pit  eoal  mine  in  the  foothills  of  Alberta.  Master’s 

Degree  Projeet.  Faeulty  of  Environmental  Design,  University  of  Calgary.  202pp.. 

Mareus,  N.,  Woods,  S.,  Simmons,  S.  2011.  Colorado  State  Forest  Serviee  Pinyon- Juniper 
Management  Quiek  Guide. 

Martin  Marietta  (Martin  Marietta  Materials,  Ine.).  2016.  Proposed  Parkdale  Quarry  Mining  and 
Reelamation  Plan.  No  Date.  30  pp. 

_ .  2017.  Parkdale  Quarry  BLM  Expansion  Projeet  Rationale.  May  1,  2017.  Parkdale  Quarry 

BLM  Expansion  Project  Rationale,  Information  from  Martin  Marrieta. 

_ .  2019a.  Modified  Mineral  Materials  Sale  Area  Design  Speeifieations.  Via  email  from  David 

Bieber  to  BEM. 

_ .  2019b.  Parkdale  EIS  Air  REI  Responses,  August  7,  2019.  (ICE,  Interviewer) 

_ .  2019e.  Employees'  eounty  of  residenee.  Telephone  eall  with  Martin  Marietta’s  David 

Bieber  and  ICE’s  eeonomist  on  August  22,  2019. 

_ .  2019d.  Parkdale  Quarry  Coordination  Meeting,  August  7,  2019.  (ICE,  Interviewer) 

_ .  2019e.  Soeioeeonomies  Interview.  Conferenee  eall  with  Martin  Marietta’s  David  Bieber 

and  ICE’s  eeonomist  on  Oetober  14,  2019. 

Natural  Resouree  Conservation  Serviee  (NCRS).  2020.  Web  Soil  Survey  Report;  Parkdale 

Quarry.  Aeeessed  online  at:  https://websoilsurvey.se.egov.usda.gov/App/WebSoilSurvey.aspx 

Resouree  Eeonomies  EEC.  2019.  Economic  Impact  of  Proposed  Parkdale  Quarry  Project. 
Prepared  by  Resouree  Eeonomies.  Boulder,  Colorado.  July  18,  2019.  22  pp. 

Royal  Gorge  Route  Railroad.  2017.  Royal  Gorge  History.  Retrieved  from  Royal  Gorge  Route 
Railroad:  https://royalgorgeroute.oom/about-us/history/. 

SCEDD  (Southern  Colorado  Eoonomio  Development  Distriot).  2017.  Eremont  County.  Available 

online:  https://www.soedd.oom/eoonomio-development/2017-draft-oeds/. 


Parkdale  Quarry  Expansion  Project  A-5 

Draft  Environmental  Impact  Statement 


Appendix  A  -  References 


Spitz,  K.  and  J  Moreno,  1996.  A  Practical  Guide  to  Groundwater  and  Solute  Transport  Modeling, 
John  Wiley  &  Sons,  New  York,  461  p. 

State  of  Colorado.  2019a.  Florence,  Colorado  Water  Department.  Retrieved  from  Colorado 
Official  State  Web  Portal;  https://www.colorado.gov/pacffic/florencecolorado/water- 
department-1. 

_ .  2019b.  Florence  Colorado  Police  Department.  Available  online: 

https://www.colorado.gov/pacific/florencecolorado/about-department. 

_ .  2019c.  Canon  City  Area  Fire  Protection  District.  Available  online: 

https://www.colorado.gov/pacific/canoncityfire. 

_ .  2019d.  Fremont  County,  Colorado.  Available  online: 

https://www.colorado.gov/pacific/townofbrookside/fremont-county-colorado. 

USCB  (U.S  Census  Bureau).  2000.  American  Facffinder:  Table  DP-1:  Profile  of  General 
Demographic  Characteristics:  2000,  Census  2000  Summary  File  1 .  Retrieved  from  United 
States  Census  Bureau,  Population  Divison: 

https://factfinder.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=DEC_00_S 

Fl_DPl&prodType=table. 

_ .  2010a.  American  Factfinder:  Table  DP-1:  Profile  of  General  Population  and  Housing 

Characteristics:  2010,  2010  Census.  Retrieved  from  United  States  Census  Bureau,  2010 
Census: 

https://factfinder.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=DEC_10_D 
PDPDP 1  &prodType=table. 

_ .  2010b.  American  Eactfinder:  Table  DP03:  Selected  Economic  Characteristics,  2006-2010 

American  Community  Survey  5-Year  Estimates.  Retrieved  from  United  States  Census 
Bureau; 

https://factfinder.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=ACS_10_5 

YR_DP03&prodType=table. 

_ .  2017a.  American  Eactfinder:  TAble  DP03:  Selected  Economic  Characteristics,  2013-2017 

American  Community  Survey  5-Year  Estimates.  Retrieved  from  United  States  Census 
Bureau,  2013-2017  American  Community  Survey  5-Year  Estimates: 

https://factfinder.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=ACS_17_5 

YR_DP03&prodType=table. 

_ .  2017b.  American  Eactfinder;  Table  DP05:  ACS  Demographic  and  Housing  Estimates, 

2013-2017  American  Community  Survey  5-Year  Estimates.  Retrieved  from  United  States 
Census  Bureau,  2013-2017  American  Community  Survey  5 -year  Estimates: 
https://factfinder.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=ACS_17_5 
YR_DP05&prodType=table. 


A-6 


Parkdale  Quarry  Expansion  Project 
Draft  Environmental  Impact  Statement 


Appendix  A  -  References 


_ .  2017c.  Poverty  Thresholds.  Available  online;  https://www.census.gov/data/tables/time- 

series/demo/ineome-poverty/historieal-poverty-thresholds.html. 

_ .  2017d.  Ameriean  Faetfinder;  Table  B25004:  Vaeaney  Status,  Universe:  Vaeant  housing 

units,  2013-2017  Ameriean  Community  Survey  5-year  Estimates.  Retrieved  from  United 
States  Census  Bureau,  2013-2017  Ameriean  Community  Survey  5-Year  Estimates: 
https://faetfinder.eensus.gov/faces/tableserviees/jsf/pages/produetview.xhtml?pid=ACS_17_5 
YR_B25004&prodType=table. 

_ .  2017e.  American  Eactfinder:  Table  DP04:  Seleeted  Housing  Characteristies,  2006-2010 

American  Community  Survey  5 -year  Estimates.  Retrieved  from  United  States  Census  Bureau, 
2006-2010  Ameriean  Community  Survey: 

https://faetfinder.census.gov/faces/tableserviees/jsf/pages/produetview.xhtml?pid=ACS_17_5 

YR_DP04&prodType=table. 

_ .  2017f.  Ameriean  Eactfinder:  Table  CP04:  Comparative  Housing  Characteristies,  2013-2017 

Ameriean  Community  Survey  5 -year  Estimates.  Retrieved  from  United  States  Census  Bureau, 
2013-2017  Ameriean  Community  Survey  5-Year  Estimates: 

https://factfinder.eensus.gov/faces/tableserviees/jsf/pages/produetview.xhtml?pid=ACS_17_5 

YR_CP04&prodType=table. 

_ .  2019.  Ameriean  EaetEinder:  Table  PEPANNRES:  Annual  Estimates  of  the  Resident 

Population:  April  1,  2010  to  July  1,  2018.  April  2019.  Retrieved  from  United  States  Census 
Bureau,  Population  Division: 

https://factfinder.oensus.gov/faces/tableservices/jsf/pages/produotview.xhtml?pid=PEP_2018_ 

PEPANNRES&prodType^table. 

USEWS  (U.S.  Eish  and  Wildlife  Serviee).  2019a.  National  Wetlands  Inventory.  Available  online: 
https://www.fws.gov/wetlands/index.html. 

_ .  2019b.  Colorado  Eeological  Eield  Services  Offiee,  Denver  Colorado.  Section  7  Species 

Consultation  better  for  the  Parkdale  Quarry  Expansion.  Reeeived  July  10,  2019. 

uses  (U.S.  Geological  Survey).  2018.  A  new  generation  of  the  United  States  National  Land 
Cover  Database — Requirements,  researeh  priorities,  design,  and  implementation  strategies: 
ISPRS  Journal  of  Photogrammetry  and  Remote  Sensing.  Yang,  L.,  Jin,  S.,  Danielson,  P., 
Homer,  C.G.,  Gass,  L.,  Bender,  S.M.,  Case,  A.,  Costello,  C.,  Dewitz,  J.A.,  Pry,  J.A.,  Punk,  M., 
Granneman,  B.J.,  Liknes,  G.C.,  Rigge,  M.B.,  and  G.  Xian.  Volume  146,  p.  108-123, 

Available  online:  https://doi.Org/10.1016/j.isprsjprs.2018.09.006. 

_ .  2019.  National  Hydrology  Dataset  (NHD).  Available  online:  https://www.usgs.gov/eore- 

science-systems/ngp/national-hydrography. 

Whetstone  Assoeiates.  2019.  Drawdown  Scoping  Analysis  -  Parkdale  Els.  Deeember  15,  2019. 
Whetstone  Assoeiates.  2020.  Runoff  Modeling,  Parkdale  Quarry  Projeet.  January  15,  2020. 


Parkdale  Quarry  Expansion  Project  A-7 

Draft  Environmental  Impact  Statement 


This  page  intentionally  left  blank. 


Draft  Environmental  Impact  Statement 
Parkdale  Quarry  Expansion  Project 


Appendix  B 

Glossary  and  Index 


This  page  intentionally  left  blank. 


Appendix  B  -  Glossary  and  Index 


APPENDIX  B  GLOSSARY  AND  INDEX 

Acre:  A  unit  of  land  measure  equal  to  43,560  square  feet. 

Affecting:  Will  or  may  have  an  effect  on. 

Allotment:  A  unit  of  land  suitable  and  available  for  livestock  grazing  that  is  managed  as  one 
grazing  unit. 

Alluvium:  A  general  term  for  clay,  silt,  sand,  gravel,  or  similar  unconsolidated  detrital  material, 
deposited  during  comparatively  recent  geologic  time  by  a  stream  or  other  body  of  running  water. 

Animal  Unit  Month  (AUM):  The  amount  of  forage  required  by  one  cow  and  calf,  or  their 
equivalent,  for  one  month. 

Aquifer:  A  zone,  stratum,  or  group  of  strata  acting  as  a  hydraulic  unit  that  stores  or  transmits 
water  in  sufficient  quantities  for  beneficial  use. 

Bedrock:  Solid  rock  exposed  at  the  surface  of  the  earth  or  overlain  by  unconsolidated  material, 
weathered  rock,  or  soil. 

Best  Management  Practices  (BMPs):  Methods  that  have  been  determined  to  be  the  most 
effective  and  practical  means  of  preventing  or  reducing  impacts  on  a  resource. 

Borehole:  A  hole  with  a  drill,  auger,  or  other  tools  for  exploring  strata  in  search  of  minerals,  for 
water  supply,  for  blasting  purposes,  for  proving  the  position  of  old  workings  and  faults,  and  for 
releasing  accumulations  of  gas  or  water. 

Cooperating  Agency:  Any  federal  agency  other  than  a  lead  agency  which  has  jurisdiction  by 
law  or  special  expertise  with  respect  to  any  environmental  impact  involved  in  a  proposal  (or  a 
reasonable  alternative)  for  legislation  or  other  major  federal  action  significantly  affecting  the 
quality  of  the  human  environment.  The  selection  and  responsibilities  of  a  cooperating  agency  are 
described  in  Section  1501.6.  A  State  or  local  agency  of  similar  qualifications  or,  when  the  effects 
are  on  a  reservation,  an  Indian  Tribe,  may  by  agreement  with  the  lead  agency  become  a 
cooperating  agency. 

Cultural  Resources:  Archaeological  sites,  architectural  structures  or  features,  traditional  use 
areas,  and  Native  American  sacred  sites  or  special  use  areas. 

Cumulative  Impact:  The  impact  on  the  environment  which  results  from  the  incremental  impact 
of  the  action  when  added  to  other  past,  present,  and  reasonably  foreseeable  future  actions 
regardless  of  what  agency  (federal  or  non-federal)  or  person  undertakes  such  other  actions. 
Cumulative  impacts  can  result  from  individually  minor  but  collectively  significant  actions  taking 
place  over  a  period  of  time. 

Deposit:  A  natural  accumulation,  such  as  precious  metals,  minerals,  coal,  gas,  oil,  etc.,  that  may 
be  pursued  for  its  intrinsic  value;  gold  deposit. 
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Dewatering:  The  lowering  of  the  water  level  in  a  well  as  a  result  of  withdrawal;  the  reduction  in 
groundwater  level  at  a  point  caused  by  the  withdrawal  of  water  from  an  aquifer. 

Drawdown:  Vertical  distance  that  a  water  elevation  is  lowered  or  the  pressure  head  is  reduced 
due  to  the  removal  of  water  from  the  same  system. 

Effects  include: 

(a)  Direct  effects,  which  are  caused  by  the  action  and  occur  at  the  same  time  and  place. 

(b)  Indirect  effects,  which  are  caused  by  the  action  and  are  later  in  time  or  farther  removed  in 
distance,  but  are  still  reasonably  foreseeable.  Indirect  effects  may  include  growth 
inducing  effects  and  other  effects  related  to  induced  changes  in  the  pattern  of  land  use, 
population  density  or  growth  rate,  and  related  effects  on  air  and  water  and  other  natural 
systems,  including  ecosystems. 

Effects  and  impacts  as  used  in  these  regulations  are  synonymous.  Effects  includes 
ecological  (such  as  the  effects  on  natural  resources  and  on  the  components,  structures, 
and  functioning  of  affected  ecosystems),  aesthetic,  historic,  cultural,  economic,  social,  or 
health,  whether  direct,  indirect,  or  cumulative.  Effects  also  may  include  those  resulting 
from  actions  which  may  have  both  beneficial  and  detrimental  effects,  even  if  on  balance 
the  agency  believes  that  the  effect  will  be  beneficial. 

Erosion:  The  wearing  away  of  the  land  surface  by  running  water,  wind,  ice  or  other  geologic 
agents,  including  such  processes  as  gravitation  creep. 

Exploration:  The  search  for  economic  deposits  of  minerals,  ore,  gas,  oil,  or  coal  through  the 
practices  of  geology,  geochemistry,  geophysics,  drilling,  shaft  sinking  and/or  mapping. 

Extraction:  The  process  of  mining  and  removal  of  coal  or  ore  from  a  mine.  Also  used  in  relation 
to  all  process  of  obtaining  metals  from  ores. 

Feasible:  Capable  of  being  accomplished  in  a  successful  manner  within  a  reasonable  period  of 
time,  taking  into  account  economic,  environmental,  legal,  social,  and  technological  factors. 

Federal  Agency:  All  agencies  of  the  Eederal  Government.  It  does  not  mean  the  Congress,  the 
Judiciary,  or  the  President,  including  the  performance  of  staff  functions  for  the  President  in  his 
Executive  Office.  Eor  the  purposes  of  regulation  it  includes  States  and  units  of  general  local 
government  and  Indian  tribes  assuming  NEPA  responsibilities  under  section  104(h)  of  the 
Housing  and  Community  Development  Act  of  1974. 

Forage:  All  browse  and  non-woody  plants  that  are  available  to  livestock  or  game  animals  for 
grazing  or  harvestable  for  feed. 

Greenhouse  Gas  (GHG):  An  atmospheric  gas  such  as  water  vapor,  carbon  dioxide,  methane, 
and  ozone  that  absorbs  and  emits  radiation. 

Groundwater:  Water  found  beneath  the  land  surface  in  the  zone  of  saturation  below  the  water 
table. 
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Growth  Media:  All  materials,  including  topsoil,  specified  soil  horizons,  vegetative  debris,  and 
organic  matter,  which  are  classified  as  suitable  for  stockpiling  and/or  reclamation. 

Haul  Road:  A  road  used  by  large  (<50-ton  capacity)  trucks  to  haul  ore  and  waste  rock  from  an 
open  pit  mine  to  other  locations. 

Hydraulic  Conductivity:  The  capacity  of  a  rock  to  transmit  water.  It  is  expressed  as  the  volume 
of  water  at  the  existing  kinematic  viscosity  that  will  move  in  unit  time  under  a  unit  hydraulic 
gradient  through  a  unit  area  measured  at  right  angles  to  the  direction  of  flow. 

Key  Observation  Point  (KOP):  A  specific  place  on  a  travel  route  or  within  an  existing  or 
potential  use  area  where  the  view  of  a  management  activity  or  project  would  be  most  revealing 
for  purposes  of  the  contrast  rating. 

Lead  Agency:  The  agency  or  agencies  preparing  or  having  taken  primary  responsibility  for 
preparing  the  environmental  impact  statement. 

Mine  Pit:  Surface  area  from  which  ore  and  waste  rock  are  removed. 

Mining  Claim:  A  portion  of  the  Public  Domain  or  related  lands  which  a  miner,  for  mining 
purposes,  takes  and  holds  in  accordance  with  mining  laws. 

Mitigation  includes: 

(a)  Avoiding  the  impact  altogether  by  not  taking  a  certain  action  or  parts  of  an  action. 

(b)  Minimizing  impacts  by  limiting  the  degree  or  magnitude  of  the  action  and  its 
implementation. 

(c)  Rectifying  the  impact  by  repairing,  rehabilitating,  or  restoring  the  affected  environment. 

(d)  Reducing  or  eliminating  the  impact  over  time  by  preservation  and  maintenance 
operations  during  the  life  of  the  action. 

(e)  Compensating  for  the  impact  by  replacing  or  providing  substitute  resources  or 
environments. 

Monitor:  To  systematically  and  repeatably  watch,  observe,  or  measure  environmental  conditions 
in  order  to  track  changes. 

National  Ambient  Air  Quality  Standards  (NAAQS):  The  Clean  Air  Act  requires  the 
U.S.  Environmental  Protection  Agency  (EPA)  to  set  NAAQS  for  pollutants  that  are  considered 
harmful  to  the  public  and  environment.  These  pollutants  come  from  numerous  and  diverse  sources. 
The  EPA  has  set  NAAQS  for  six  principal  pollutants,  which  are  called  “criteria”  pollutants: 

•  Carbon  monoxide 

•  Eead 

•  Nitrogen  oxides 
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•  Particulate  matter 

o  PM  10  (any  partieulate  matter  with  a  diameter  less  than  or  equal  to  10  mierons) 
o  PM2.5  (any  partieulate  matter  with  a  diameter  less  than  or  equal  to  2.5  mierons. 
Also  ealled  “fine  partieulate  matter”) 

•  Ozone 

•  Sulfur  dioxide 

The  Clean  Air  Aet  established  two  types  of  NAAQS: 

1)  Primary  standards:  set  limits  to  protect  public  health,  including  the  health  of  “sensitive” 
populations  such  as  asthmatics,  children,  and  the  elderly. 

2)  Secondary  standards:  set  limits  to  proteet  publie  welfare,  ineluding  proteetion  against 
visibility  impairment,  damage  to  animals,  crops,  vegetation,  and  buildings. 

NEPA  Process:  All  measures  neeessary  for  eomplianee  with  the  requirements  of  seetion  2  and 
Title  I  of  the  National  Environmental  Poliey  Aet  (NEPA). 

Notice  of  Intent:  A  notice  that  an  environmental  impact  statement  will  be  prepared  and 
eonsidered.  The  notiee  shall  briefly: 

(a)  Deseribe  the  proposed  aetion  and  possible  alternatives. 

(b)  Deseribe  the  ageney's  proposed  seoping  proeess  ineluding  whether,  when,  and  where  any 
seoping  meeting  will  be  held. 

(e)  State  the  name  and  address  of  a  person  within  the  ageney  who  ean  answer  questions 
about  the  proposed  aetion  and  the  environmental  impaet  statement. 

“Proposal”  exists  at  that  stage  in  the  development  of  an  aetion  when  an  ageney  subjeet  to  the  Act 
has  a  goal  and  is  actively  preparing  to  make  a  deeision  on  one  or  more  alternative  means  of 
aeeomplishing  that  goal  and  the  effeets  ean  be  meaningfully  evaluated.  Preparation  of  an 
environmental  impaet  statement  on  a  proposal  should  be  timed  (Seetion  1502.5)  so  that  the  final 
statement  may  be  eompleted  in  time  for  the  statement  to  be  ineluded  in  any  reeommendation  or 
report  on  the  proposal.  A  proposal  may  exist  in  faet  as  well  as  by  ageney  deelaration  that  one 
exists. 

Permeability:  see  hydraulie  conductivity. 

pH:  Symbol  for  the  negative  eommon  logarithm  of  the  hydrogen  ion  eoneentration  (aeidity)  of  a 
solution.  The  pH  value  of  7  is  eonsidered  neutral.  A  pH  value  below  7  indieates  acidity,  and  a  pH 
value  above  7  indieates  alkalinity  or  a  base. 

Plan  of  Operations:  A  detailed  deseription  presenting  the  methods,  timing,  and  eontingeneies  to 
be  used  during  the  operation  of  the  Projeet.  A  doeument  required  from  any  person  proposing  to 
eonduet  mineral  related  aetivities  whieh  utilize  earth  moving  equipment  and  whieh  will  eause 
disturbanee  to  surfaee  resourees. 
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Reclamation:  Returning  disturbed  land  to  a  form  and  produetivity  in  eonformity  with  a 
predetermined  land  management  plan  or  a  government  approved  plan  or  permit. 

Record  of  Decision:  A  document  separate  from  but  associated  with  an  Environmental  Impact 
Statement  which  states  the  decision;  identifies  all  alternatives,  specifying  which  were 
environmentally  preferable;  and  states  whether  all  practicable  means  to  avoid  environmental 
harm  from  the  alternative  have  been  adopted,  and  if  not,  why  not  (40  CFR  1505.2). 

Right-of-way:  Strip  of  land  or  corridor  over  which  a  powerline,  pipeline,  access  road,  or 
maintenance  road  would  pass. 

Riparian:  Pertaining  to  or  situated  on  the  bank  of  a  body  of  water,  especially  of  a  watercourse 
such  as  a  river. 

Scope:  Consists  of  the  range  of  actions,  alternatives,  and  impacts  to  be  considered  in  an 
environmental  impact  statement.  The  scope  of  an  individual  statement  may  depend  on  its 
relationships  to  other  statements  (Sectionsl502.20  and  1508.28).  To  determine  the  scope  of 
environmental  impact  statements,  agencies  shall  consider  three  types  of  actions,  three  types  of 
alternatives,  and  three  types  of  impacts.  They  include: 

(a)  Actions  (other  than  unconnected  single  actions)  which  may  be: 

Connected  actions,  which  means  that  they  are  closely  related  and  therefore  should  be 
discussed  in  the  same  impact  statement.  Actions  are  connected  if  they: 

(i)  Automatically  trigger  other  actions  which  may  require  environmental  impact 
statements. 

(ii)  Cannot  or  will  not  proceed  unless  other  actions  are  taken  previously  or 
simultaneously. 

(iii)  Are  interdependent  parts  of  a  larger  action  and  depend  on  the  larger  action  for 
their  Justification. 

Cumulative  actions,  which  when  viewed  with  other  proposed  actions  have  cumulatively 
significant  impacts  and  should  therefore  be  discussed  in  the  same  impact  statement. 

Similar  actions,  which  when  viewed  with  other  reasonably  foreseeable  or  proposed 
agency  actions,  have  similarities  that  provide  a  basis  for  evaluating  their  environmental 
consequences  together,  such  as  common  timing  or  geography.  An  agency  may  wish  to 
analyze  these  actions  in  the  same  impact  statement.  It  should  do  so  when  the  best  way  to 
assess  adequately  the  combined  impacts  of  similar  actions  or  reasonable  alternatives  to 
such  actions  is  to  treat  them  in  a  single  impact  statement. 
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(b)  Alternatives,  which  include;  No  Action  Alternative. 

•  Other  reasonable  courses  of  actions. 

•  Mitigation  measures  (not  in  the  Proposed  Action). 

(c)  Impacts,  which  may  be:  1)  direct;  2)  indirect;  3)  cumulative. 

Sensitive  Species:  Those  species  designated  by  a  BLM  State  Director,  in  cooperation  with  a 
State  agency  responsible  for  managing  the  species,  as  sensitive.  Sensitive  species  are  those 
species  (1)  under  status  review  by  the  U.S.  Fish  and  Wildlife  Service/National  Marine  Fisheries 
Service;  (2)  whose  numbers  are  declining  so  rapidly  that  Federal  listing  may  become  necessary; 
(3)  with  typically  small  and  widely  dispersed  populations;  or  (4)  inhabiting  ecological  refugia  or 
other  specialized  or  unique  habitats. 

Stockpile:  An  accumulation  of  ore,  stone,  or  other  mined  or  quarried  material. 

Surface  Water:  Water  found  in  ponds,  lakes,  inland  seas,  streams,  and  rivers  or  above  the 
ground  surface. 

Watershed:  The  entire  land  area  that  contributes  water  to  a  particular  drainage  system  or  stream. 

Wilderness  Area:  Wilderness  areas  are  designated  by  Congress  under  the  authority  of  the 
Wilderness  Act  of  1964  and  comprise  the  National  Wilderness  Preservation  System. 

Winter  Range:  Important  habitat  and  forage  area  for  big  game,  as  it  provides  valuable  food  and 
thermal  cover  that  allow  ungulate  species  (specifically  mule  deer  for  this  analysis)  to  conserve 
energy  during  severe  winter  weather  conditions. 
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PARKDALE  QUARRY  EXPANSION 
MINERAL  MATERIALS  COMPETITIVE  SALE  COC-078119 
MINING  AND  RECLAMATION  PLAN 

L  Introduction 

Martin  Marietta  Materials  has  requested  the  Parkdale  Mineral  Materials  Competitive  Sale  COC- 
0781 19  in  order  to  expand  operations  at  its  privately  owned  Parkdale  Quarry  onto  adjaeent  BLM- 
administered  lands.  The  Parkdale  Quarry  is  located  in  Fremont  County,  Colorado,  approximately 
12  miles  west  of  the  Town  of  Canon  City,  Colorado.  The  Parkdale  Quarry  is  situated  on  the  north 
side  of  the  Arkansas  River,  and  north  of  U.S.  Highway  (US)  50  in  portions  of  Sections  11,  12,  13, 
and  14,  Township  18  South,  Range  72  West,  Sixth  Prime  Meridian.  Martin  Marietta  proposes  to 
expand  operations  generally  north  onto  BLM  property  in  portions  of  Sections  1,  2,  11,  and  12, 
Township  18  South,  Range  72  West,  Sixth  Prime  Meridian  (the  Mineral  Materials  Sale  Area).  The 
general  location  of  the  Parkdale  Quarry  and  the  proposed  Mineral  Materials  Sale  Area  is  shown 
on  the  Vicinity  Map,  Figure  1 .  The  Parkdale  Quarry  and  the  proposed  Mineral  Materials  Sale  Area 
are  shown  in  additional  detail  on  the  Site  Map,  Figure  2.  The  elevation  of  the  Mineral  Materials 
Sale  Area  ranges  from  approximately  5,790  feet  to  6,960  feet,  and  consists  of  mountainous 
topography. 

Mining  is  expected  to  disturb  approximately  700  acres  in  the  Mineral  Materials  Sale  Area  over  the 
life  of  the  mine.  The  Mineral  Materials  Sale  Area  is  surrounded  by  an  approximate  760-acre  buffer 
that  will  be  included  in  the  mining  permit  boundaries,  but  will  be  left  undisturbed.  The  purpose  of 
the  buffer  is  to  provide  a  separation  between  the  area  where  mining  will  occur  and  surrounding 
areas  open  to  the  public.  Activities  that  create  a  ground  disturbance  will  be  restricted  to  the  Mineral 
Materials  Sale  Area.  Mineral  processing,  loadout,  transportation,  and  associated  activities  will 
continue  to  be  performed  on  Martin  Marietta  Materials’  owned  property  south  of  the  Mineral 
Materials  Sale  Area.  Activities  that  will  be  conducted  on  the  Mineral  Materials  Sale  Area  include; 

•  Construction  and  operation  of  access/haul  roads  onto  and  within  the  Mineral  Materials  Sale 
Area; 

•  Excavation  of  mineral  materials  using  explosives  and/or  heavy  duty  excavation  equipment; 

•  Loading  of  mineral  materials  onto  haul  trucks  and/or  an  overland  conveyor  system  for 
transport  to  the  processing  facilities  on  the  adjacent  private  land; 

•  Reclamation  of  disturbed  areas  in  accordance  with  our  reclamation  plan,  to  be  approved  by 
BLM  and  the  Colorado  Department  of  Reclamation,  Mining,  and  Safety. 


Linal  reclamation  of  the  Mineral  Materials  Sale  Area,  as  envisioned,  will  create  a  landscape  that 
substantially  mimics  the  landscape  currently  present  in  Webster  Park,  south  of  and  bordering  the 
Mineral  Materials  Sale  Area. 


2.  Mine  Phasing 


Mining  of  the  Mineral  Materials  Sale  Area  will  be  performed  in  five  phases  progressing  generally 
from  west  and  northwest  to  southeast.  The  areas  expeeted  to  be  disturbed  by  the  five  mining  phases 
are  shown  on  the  Parkdale  Expansion  Mine  Plan,  Map  1 .  The  haul  road  used  to  transport  mined 
materials  to  Martin  Marietta’s  property  for  proeessing  will  be  eonstrueted  prior  to  the 
eommeneement  of  Phase  1  mining.  The  mine  plan  and  mining  phases  are  designed  to  minimize 
the  area  of  disturbed  unreelaimed  ground  within  the  Mineral  Materials  Sale  Area,  and  to  minimize 
the  length  of  time  that  a  pieee  of  ground  within  the  Mineral  Materials  Sale  Area  remains  disturbed 
and  unreelaimed.  The  mine  plan  and  phasing  is  also  designed  to  minimize  viewshed  impacts  along 
the  Arkansas  River/U.S.  Highway  50  corridor  from  the  mining  operation  in  the  Mineral  Materials 
Sales  Area.  Viewshed  impacts  will  be  minimized  by  using  a  technique  called  “mine  from  behind” 
wherein  the  existing  topography  acts  as  a  view  screen,  and  where  mining  of  visible  elevated  areas 
is  conducted  from  the  side  away  from  the  viewpoint.  Additionally,  the  sandstone  outcroppings 
along  the  southern  edge  of  the  Mineral  Materials  Sales  Area  will  remain  undisturbed  to  further 
screen  mining  from  being  visible  along  the  Arkansas  River/U.S.  Highway  50  corridor. 

We  anticipate  that  Phase  1  of  the  mining  process  will  disturb  approximately  81  acres  over  a  period 
of  15  to  20  years  in  the  area  designated  as  the  West  Pit.  Phase  2  mining  will  disturb  approximately 
166  acres  over  an  estimated  period  of  20  to  40  years  in  the  area  designated  as  the  West  Central  Pit. 
We  estimate  that  Phase  3  will  disturb  approximately  228  acres  over  a  period  of  25  to  50  years  in 
the  area  designated  as  the  Central  Pit.  The  Phase  4  will  disturb  approximately  110  acres  over  an 
estimated  15  to  30  year  period  in  the  area  designated  as  the  East  Central  Pit.  Phase  5  mining  will 
disturb  approximately  113  acres  in  the  area  designated  as  the  East  Pit,  and  will  take  an  estimated 
15  to  25  years.  The  generalized  post-mining  topography  and  a  three  dimensional  rendering  of 
general  landscape  at  the  end  of  mining  each  phase  is  shown  on  the  mine  plans  for  each  phase. 
Maps  2 A  and  B  through  6  A  and  B.  The  three  dimensional  renderings  also  help  to  demonstrate  how 
visual  impacts  are  minimized  by  using  topographic  features.  Each  mine  phase  will  be  substantially 
completed  before  the  next  is  started.  Reclamation  activities  will  begin  in  a  particular  part  of  a  pit 
area  when  mining  is  complete  in  that  part  of  the  pit  area,  and  there  is  no  longer  a  need  to  access  it. 
Thus,  reclamation  will  be  occurring  concurrently  with  mining,  in  order  to  minimize  the  total 
disturbed  acreage. 


3.  Haul  Road  Construction 


The  haul  road  running  along  the  southern  and  southwestern  boundary  of  the  Mineral  Materials 
Sale  Area,  shown  on  Map  1,  will  be  constructed  prior  to  the  commencement  of  mining  as  the  main 
haul  road  serving  the  area.  The  main  haul  road  will  lead  from  the  material  processing  facilities  on 
the  Martin  Marietta  owned  portion  of  the  quarry.  The  main  haul  road  will  remain  in  place 
throughout  the  life  of  the  mine.  Semi-permanent  and  temporary  haul  roads  will  be  constructed  to 
bring  material  from  the  pit  areas  to  the  main  haul  road.  Haul  roads  will  be  constructed  in  a  manner 
that  allows  for  safe  movement  and  sound  performance  of  vehicles,  as  warranted  by  the  conditions 
encountered  in  a  particular  location.  In  general,  haul  roads  will  have  an  approximate  six-inch  thick 
fine  gravel  surfaced  wearing  course  over  approximately  nine  inches  of  coarse  crushed  rock,  which 
will  in  turn  sit  on  approximately  1 8  inches  of  compacted  aggregate  base  over  the  native  subgrade 
unless  conditions  dictate  that  an  alternate  road  section  will  meet  safety  and  performance  objectives. 


Haul  roads  will  generally  be  at  least  60  feet  in  width  to  provide  ample  room  for  vehieles  to  safely 
pass  eaeh  other.  Maximum  grades  on  the  haul  roads  will  generally  be  10-pereent  or  less,  and  roads 
will  be  designed  with  a  2-pereent  eross  fall  to  faeilitate  drainage.  Horizontal  curves  will  generally 
be  designed  with  a  radius  of  at  least  150  feet  and  will  be  designed  with  approximately  10-percent 
superelevation  to  safely  accommodate  anticipated  travel  speeds.  Vertical  curves  will  be  flat  enough 
to  allow  for  safe  braking  distances  by  loaded  haul  trucks  to  avoid  obstruction  in  the  travel  way.  A 
drainage  ditch  will  run  along  the  downhill  side  of  the  haul  road,  and  haul  roads  will  be  bordered 
by  berms,  the  height  of  which  will  be  at  least  as  high  as  the  axle  on  the  largest  piece  of  equipment 
expected  to  use  the  road.  Haul  roads  will  be  watered  regularly  to  control  dust,  and  will  also  be 
treated  with  a  chemical  dust  suppressant  such  as  calcium  or  magnesium  chloride.  A  typical  haul 
road  cross  section  is  shown  on  Figure  3.  If  a  conveyor  is  installed  to  transport  material  from  the 
Mineral  Materials  Sale  Area  to  the  processing  area  on  Martin  Marietta-owned  property,  it  will 
follow  and  be  directly  adjacent  to  the  main  hail  road. 

^  Bench  Design 

Two  types  of  mining  benches  will  be  created  during  the  mining  process,  production  benches  and 
reclamation  benches.  The  production  benches  are  those  created  during  the  active  mining  process, 
the  face  of  which  is  the  source  of  the  mined  materials.  Reclamation  benches  are  those  which  remain 
when  mining  is  completed,  and  are  generally  located  at  the  mining  disturbance  boundary. 
Production  benches  will  not  exceed  70  feet  in  height,  have  a  face  angle  anticipated  to  be 
approximately  80  degrees,  and  a  width  of  not  less  than  40  feet.  Temporary  safety  berms  will  be 
constructed  parallel  to  and  at  the  top  edge,  and  ten  feet  from  the  base  of  production  benches  that 
are  not  actively  being  mined.  Reclamation  benches  will  be  approximately  35  feet  high,  have  a 
bench  width  of  approximately  30  feet,  and  a  face  angle  of  approximately  80  degrees,  resulting  in 
an  overall  approximate  1 : 1  (horizontal  to  vertical)  reclamation  slope.  The  actual  bench  geometry 
selected  will  be  that  which  provides  a  minimum  static  factor  of  safety  of  1.3,  based  on  rock  slope 
stability  analysis.  Cross-sections  of  typical  production  and  reclamation  benches  are  shown  in 
Figure  4. 


^  Materials  Handling 

Overburden  and  topsoil  will  be  stripped  from  areas  to  be  mined  by  the  use  of  conventional  heavy 
earthmoving  equipment.  Overburden  and  topsoil  will  be  placed  in  stockpiles  for  reuse  during  the 
reclamation  process.  Overburden  and  topsoil  stockpiles  that  will  not  be  used  within  six  months  of 
excavation  will  be  seeded  to  establish  a  vegetative  cover  from  stabilization  and  protection  from 
erosion. 

Aggregate  materials  will  be  excavated  from  the  Mineral  Materials  Sale  Area  by  using  explosives 
to  free  the  rock  from  the  matrix.  All  explosive  work  on  the  site  will  be  performed  by  a  licensed 
blaster.  The  explosives  needed  for  each  blast  will  be  transported  to  the  site  immediately  before 
blast  holes  are  loaded  and  excess  explosives  will  be  removed  from  the  site  after  the  blast  holes  are 
loaded.  Explosives  will  not  be  stored  on  BLM  property. 

Once  the  aggregate  material  is  blasted  free  of  the  rock  matrix,  a  loader  or  excavator  will  be  used 
to  handle  and  load  it  into  off-road  dump  trucks  and/or  onto  a  conveyor  for  transport  to  the  material 


processing  area  on  the  adjaeent  Martin  Marietta-owned  property.  Bloeks  of  rook  that  are  too  large 
to  prooess  (oversize  material)  or  that  will  not  be  used  as  riprap  will  be  temporarily  set  aside 
adjaeent  to  the  exoavation  site  for  meohanioal  size  reduotion.  An  exoavator  equipped  with  a 
meohanioal  breaker  or  other  meohanioal  means  will  be  used  to  reduoe  oversized  material  to  an 
appropriate  size  for  transport  and  prooessing. 

6.  Reclamation 


The  primary  goal  for  reclamation  of  the  mining  area  will  be  to  oreate  a  topographio  and  ecologioal 
setting  that  is  similar  to  that  of  Webster  Park  and  the  hillsides  surrounding  Webster  Park,  south  of 
the  Parkdale  Quarry.  The  landsoape  of  Webster  Park  is  shortgrass  prairie  on  the  lowland  areas, 
bordered  by  hillside/montane  areas  of  mountain  sorubland  dominated  by  sagebrush,  and  mountain 
mahogany.  Reelamation  activities  proposed  for  the  Mineral  Materials  Sale  Area  will  result  in  the 
replaeement  of  the  eurrent  pinion-juniper  plant  eommunity  which  has  encroached  on  the  area  with 
plant  eommunities  that  more  elosely  resemble  predevelopment  eonditions  in  the  area  and  that 
enhanee  wildlife  habitat  and  habitat  diversity,  and  provide  winter  forage  for  bighorn  sheep  and 
mule  deer.  Since  the  reclamation  activities  will  be  ongoing  over  the  antieipated  100+  year  life  of 
the  quarry,  the  restoration  will  also  yield  habitat  with  diverse  age-elass  plant  eommunities. 
Coneeptual  3-Dimensional  views  from  the  northwest  and  northeast  respeetively  are  shown  in 
Figures  5  and  6,  and  provide  a  generalized  overview  of  what  the  topography  of  the  area  will  look 
like  after  reelamation. 

6.1.  Grading 

6.1.1.  Valley  Floor 

The  Mineral  Materials  Sale  Area  eurrently  drains  to  the  south  and  southwest,  with  the  majority  of 
the  runoff  from  the  area  flowing  to  Current  Creek  and  Tallahassee  Creek  through  three  main 
drainage  areas,  as  shown  on  Figure  7,  the  Parkdale  Expansion  Topographic  Map.  Once  mining  is 
eompleted,  the  topography  of  the  valley  floor  ereated  in  the  mining  proeess  will  generally  slope  to 
the  southwest  and  south,  as  shown  on  Figure  8,  the  Parkdale  Expansion  Proposed  Mine  Plan. 
Drainage  ehannels  will  be  exeavated  into  the  valley  floor  that  eonneet  to  the  three  existing  main 
drainages  outside  the  Mineral  Materials  Sales  Area.  The  drainage  channels  will  be  laid  out  so  as 
to  continue  to  generally  direet  water  from  the  areas  eurrently  draining  to  the  main  drainage  areas. 
A  eoneeptual  layout  for  the  drainage  ehannels  is  presented  on  Eigure  9.  The  drainage  ehannels  will 
be  eonstrueted  with  a  depth,  eross-seetion,  and  sinuosity  similar  to  that  of  the  natural  drainages  in 
Webster  Park  that  feed  into  the  south  side  of  the  Arkansas  River.  Some  side  drainages  will  be 
eonstrueted  to  better  capture  and  direct  runoff  within  the  Mineral  Materials  Sale  Area. 

6.1.2.  Benehes 


Reclamation  benches  will  be  approximately  35  feet  high,  have  a  bench  width  of  approximately  30 
feet,  and  a  faee  angle  of  approximately  80  degrees,  resulting  in  an  overall  approximate  1:1 
(horizontal  to  vertical)  reclamation  slope.  Reelamation  of  individual  benehes  will  be  aeeomplished 
by  regrading  and/or  baekfilling  benehes  to  an  approximate  1:1  (horizontal  to  vertieal)  reelamation 
slope  to  generally  blend  with  the  surrounding  topography.  Some  areas  of  bare  roek  will  remain  as 


bare  rock  and  reclamation  of  areas  of  bare  rock  will  be  limited  to  that  practical  for  minimizing 
obvious  disturbance.  Based  on  conversations  with  the  Colorado  Department  of  Parks  and  Wildlife 
staff,  we  anticipate  leaving  some  parts  of  some  mining  benches  with  near  vertical  slopes,  as  they 
mimic  topography  that  serves  as  escape  habitat  for  bighorn  sheep  to  avoid  predators.  Benches  will 
be  backfdled  as  final  mining  is  completed,  and  fill  will  be  placed  using  a  bulldozer  to  grade  and 
compact  slope  fill  material.  A  generalized  cross-section  showing  the  reclaimed  bench  geometry 
is  presented  on  Figure  4. 

6.2.  Topsoil  Replacement 

Heavily  compacted  soil  surfaces  will  be  ripped  to  depths  varying  from  6  to  12  inches,  depending 
upon  the  degree  of  compaction  prior  to  the  replacement  of  topsoil.  Based  on  the  adjacent  Parkdale 
Quarry,  the  existing  topsoil  depth  in  the  Mineral  Materials  Sale  Area  generally  ranges  from  0 
inches  to  18  inches.  Replacement  topsoil  depths  comparable  to  those  prior  to  mining,  or  an 
average  of  9  inches  evenly  placed,  will  be  used. 

Prior  to  reseeding  of  disturbed  areas,  topsoil  will  be  placed  to  achieve  a  generally  uniform 
thickness;  minimize  compaction  and  erosion;  and  preserve  biological,  physical,  and  chemical 
properties.  Where  practical,  soil  will  be  applied  so  as  to  minimize  grading  requirements  and 
compaction  from  multiple  equipment  passes  over  the  area  being  reclaimed.  Final  grading  will 
generally  be  completed  parallel  to  the  topographic  contour  of  the  area,  where  safety  conditions 
permit,  to  minimize  erosion  and  maximize  site  stability.  Ideally,  soil  will  be  applied  on  areas  to 
be  seeded  less  than  30  days  prior  to  seeding. 

6.3.  Fertilizer  Application 

Prior  to  reseeding  of  disturbed  areas,  we  will  contract  with  a  laboratory  proficient  in  the  analysis 
of  soils  for  agricultural  purposes.  Two  composite  samples  will  be  collected  from  the  reclamation 
topsoil  at  a  depth  from  0  to  6  inches,  and  per  1,000  linear  feet  of  bench  or  10  acres  of  valley  floor. 
Samples  will  be  taken  with  either  a  tile  spade  or  soil  auger  free  of  foreign  substances  or  rust.  No 
galvanized  tools  will  be  used.  About  one  quart  of  material  will  be  collected  for  each  composite 
sample.  The  laboratory  will  be  briefed  on  the  following  items  for  each  sample  or  appropriate 
set  of  samples: 

•  Plant  species  to  be  established; 

•  Type  of  seedbed  preparation  technique; 

•  Type  of  mulching  practices; 

•  Approximate  slope; 

•  Problems  or  conditions;  and 

•  Future  land  use. 


All  samples  will  be  placed  in  clean  polyethylene  bags  at  the  time  of  collection,  sealed  and  delivered 
to  the  laboratory  as  soon  as  possible.  When  samples  cannot  be  delivered  within  24  hours  of 


collection,  they  will  be  air-dried  in  a  "dust  free"  environment  for  about  48  hours  or  as 
recommended  by  the  laboratory.  Samples  will  be  analyzed  for: 

•  pH; 

•  Potassium  (parts  per  million); 

•  Texture; 

•  Electrical  conductivity  (millimhos  per  centimeter); 

•  Percent  organic  matter; 

•  Lime  estimate; 

•  NH4-N  and  N03-N  (parts  per  million); 

•  Sodium  adsorption  ratio;  and  if  necessary 

•  Phosphorus  (parts  per  million) 


The  fertilizer  application  concentration  will  be  based  on  recommendations  from  the  laboratory 
sample  analyses.  Fertilizer  will  be  broadcast  over  the  seedbed  using  hand-  operated  "cyclone- 
type"  seeders,  rotary  broadcast  equipment  attached  to  construction  or  revegetation  machinery,  or 
using  aerial  broadcast  seeding  equipment.  Fertilizer  broadcast  equipment  will  be  equipped  with 
metering  devices.  Fertilizer  application  will  take  place  prior  to  final  seedbed  preparation  treatment 
to  ensure  the  incorporation  of  fertilizer  into  the  seedbed.  Fertilizer  broadcasting  operations  will 
not  be  conducted  when  wind  velocities  would  interfere  with  even  fertilizer  distribution. 

6.4.  Reclamation  Seed  Mixtures 

The  following  reclamation  seed  mixtures  are  proposed  for  use  in  the  Mineral  Materials  Sale  Area. 
SOIL  STOCKPILE  STABILIZATION  (26  POUNDS  PER  ACRE) 


Species  Preferred 

Variety 

Lbs/Acre 

PLS/Acre 

Desert  wheatgrass 

Agropyron 

desertorum 

Arriba, 

Nordan 

5.0 

875,000 

Thickspike  wheatgrass 

Agropyron 

dasystachyum 

Critana 

10.0 

1,860,000 

Western  wheatgrass 

Agropyron  smithii 

Arriba, 

Barton 

6.0 

756,000 

Yellow  Sweetclover 

Melilotus 

officinalis 

5.0 

1,050,000 

ROADS  AND  QUARRY  FLOORS  (20  POUNDS  PER  ACRE) 


SPECIES 

Weight- 

Pereent 

Seeds  - 
Pereent 

Seeds  per 
Pound 

Seeds  per 
Pound  Mix 

Blue  Grama  Grass 

Bouteloua  graeilis 

11.00% 

26.96% 

825,000 

90,750 

Sideoats  Grama 
Grass 

Bouteloua  eurlipendula 

18.00% 

10.15% 

190,000 

34,200 

SpikeMuhly 

Muhlenbergia  wrighti 

2.00% 

9.50% 

1,600,000 

32,000 

Indian  Ricegrass 

Oryzopsis  hymenoides 

21.00% 

8.79% 

141,000 

29,810 

Sheep's  Eeseue 

Pestuea  ovina 

4.00% 

8.08% 

680,000 

27,200 

Sand  Dropseed 

Sporobolus  eryptandrus 

0.50% 

7.72% 

5,200,000 

26,000 

Thiekspike 

Wheatgrass 

Agropyron  dasystaehyum 

16.00% 

7.32% 

154,000 

24,640 

Western 

Wheatgrass 

Agropyron  smithii 

20.00% 

7.13% 

120,000 

24,000 

Canby's  Bluegrass 

Poa  eanbyi 

2.00% 

5.50% 

925,500 

18,510 

Purple  Three-Awn 

Aristida  purpurea 

1.00% 

0.77% 

260,000 

2,600 

Eringed  Sage 

Artimesia  frigida 

0.25% 

3.34% 

4,500,000 

11,250 

Priare  Sage 

Artemisia  ludovieiana 

0.25% 

3.34% 

4,500,000 

11,250 

Alfalfa 

Medieago  sativa 

2.00% 

1.25% 

210,000 

4,200 

Pourwing  Saltbush 

Atriplex  eaneseens 

1.00% 

0.15% 

52,000 

520 

Skunkbush  Sumae 

Rhus  aromatiea 

1.00% 

0.03% 

10,600 

106 

QUARRY  BENCHES  (20  POUNDS  PER  ACRE) 


SPECIES 

Weight- 

Percent 

Seeds 

Percent 

Seeds  per 
Pound 

Seeds  per 
Pound  Mix 

Blue  Grama  Grass 

Bouteloua  graeilis 

17.00% 

30.73% 

825,000 

140,250 

Sandberg  Bluegrass 

Poa  sandbergii 

6.00% 

12.17% 

925,500 

55,530 

Sand  Dropseed 

Sporobolus 

eryptandrus 

1.00% 

11.39% 

5,200,000 

52,000 

Sideoats  Grama 

Grass 

Bouteloua 

curlipendula 

25.00% 

10.41% 

190,000 

47,500 

Sheep's  Eescue 

Pestuca  ovina 

6.00% 

8.94% 

680,000 

40,800 

Indian  Ricegrass 

Oryzopsis 

hymenoides 

25.00% 

7.72% 

141,000 

35,250 

Eittle  Bluestem 

Andropogon 

scoparius 

6.00% 

3.42% 

260,000 

15,600 

Canadian  Wild  Rye 

Elymus  canadensis 

3.00% 

0.76% 

115,000 

3,450 

Purple  Three-Awn 

Aristida  purpurea 

1.00% 

0.57% 

260,000 

2,600 

Needle  &  Thread 

Stipa  comata 

2.00% 

0.50% 

115,000 

2,300 

Blanketflower 

Gaillardia  aristata 

2.00% 

1.28% 

293,000 

5,860 

Wild  Bergamot 

Monarda  fistulosa 

2.00% 

0.92% 

210,000 

4,200 

Pour- wing  Saltbush 

Atriplex  canescens 

1.00% 

10.96% 

5,000,000 

50,000 

Mountain  Mahogany 

Cercocarpus 

montanus 

1.00% 

0.13% 

59,000 

590 

Wood's  Rose 

Rosa  woodsi 

1.00% 

0.08% 

35,000 

350 

Skunkbush  Sumae 

Rhus  aromatica 

1.00% 

0.02% 

10,600 

106 

6.5.  Seeding 


Within  five  days  after  the  applieation  of  fertilizer,  hut  prior  to  seeding,  the  topsoil  will  he 
prepared  for  seeding  hy  utilizing  a  disk,  harrow  or  ehisel  plow  to  roughen  the  surface, 
depending  upon  site  conditions  and  availability.  The  topsoil  surface  will  then  he  left  in  a 
roughened  condition  to  inhibit  erosion  and  provide  a  receptive  surface  for  subsequent 
reclamation  procedures. 

Disturbed  areas  will  be  revegetated  with  the  approved  seed  mix.  Seeds  will  come  from  nursery 
plant  stock  grown  on  the  Mineral  Materials  Sales  Area  or  adjacent  Martin  Marietta-owned  area, 
or  will  be  obtained  in  standard  containers  with  seed  name;  lot  number;  net  weight;  and  percentages 
of  purity,  germination,  hard  seed,  and  maximum  weed  seed  content  clearly  marked  for  each  seed 
type.  Seed  supplies  will  not  contain  the  seeds  of  any  state  recognized  noxious  weed  species.  A 
certificate  stating  that  each  seed  lot  has  been  tested  by  a  laboratory  with  respect  to  the  above 
requirements  will  be  delivered  with  the  seed.  Only  certified  seed  of  named  varieties  will  be  used 
where  varieties  are  specified  and  can  be  obtained.  Sources  for  "common"  seed  will  be  selected 
with  comparable  climatic  and  elevation  characteristics  similar  to  the  project's  climate  and 
elevation.  Legume  seed  will  be  inoculated  with  the  correct  rhizobium  prior  to  shipping.  All  legume 
seed  will  be  planted  prior  to  the  expiration  date  on  the  inoculum  tag  or  reinoculated  within  24 
hours  prior  to  planting.  Seeds  will  be  applied  to  benches  and  the  valley  floor  area  at  a  seeding  rate 
of  approximately  20  pounds  of  pure  live  seed  (PLS)  per  acre  which  equates  to  approximately  210 
seeds  per  square  foot.  Seeds  will  be  applied  to  stockpiles  at  a  seeding  rate  of  approximately  26 
PLS  per  acre  which  equates  to  approximately  104  seeds  per  square  foot.  Seed  will  be  broadcast 
over  the  seedbed  using  hand-  operated  "cyclone-type"  seeders,  rotary  broadcast  equipment  attached 
to  constmction  or  revegetation  machinery,  or  aerial  broadcast  (hydroseeding) 
methods . 

6.6.  Mulching 

Mulching  will  be  conducted  immediately  following  seeding  operations,  where  deemed  necessary 
at  the  time  of  application  to  meet  reclamation  objectives.  Straw  mulch  will  be  spread  evenly  by 
hand  or  mechanical  blower  in  those  areas  where  it  is  deemed  necessary.  When  mulching  slopes, 
application  will  be  initiated  at  the  top  of  the  slope,  working  down  slope,  where  possible.  Mulch 
will  not  be  spread  when  wind  velocities  would  prohibit  even  material  distribution.  Straw  Mulch 
will  not  be  musty,  moldy,  caked,  or  decayed  and  will  be  free  of  noxious  weeds  or  noxious  weed 
seeds.  It  will  be  delivered  in  an  air-dry  condition.  The  majority  of  stems  will  be  10  to  12  inches 
long  or  longer  prior  to  application  if  the  mulch  is  to  be  anchored  by  crimping. 
Approximately  two  tons  of  mulch  per  acre  will  be  applied  to  all  areas  to  be  mulched. 
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Appendix  D  Part  2 

Mine  and  Reclamation  Plan  Supplemental  Information 


MARTIN  MARIETTA  MINE  AND  RECLAMATION  PLAN  SUMMARY 

COC-078II9 

1/15/2020 

BLM  Required  Information 

Martin  Marietta  Materials,  Inc.  Information 

MAP/Figure 

Provided 

Enough 
Info  for 
Analysis 

Additional  Info 

Needed  Prior  to 

Contract 

authorization 

1.  Generai  Information 

a.  Operator  information 

Martin  Marietta  Materials,  Inc.,  Rocky  Mountain  Division,  1627  Cole  Blvd.,  Suite  200,  Lakewood,  CO  80401 

X 

- 

b.  Location 

The  Parkdale  Quarry  is  located  in  Fremont  County,  Colorado,  approximately  12  miles  west  of  the  Town  of  Canon  City, 
Colorado.  The  Parkdale  Quarry  is  situated  on  the  north  side  of  the  Arkansas  River,  and  north  of  U.S.  Highway  (US)  50  in 
portions  of  Sections  11,  12,  13,  and  14,  Township  18  South,  Range  72  West,  Sixth  Prime  Meridian.  Martin  Marietta  proposes 
to  expand  operations  generally  north  onto  BLM  property  in  portions  of  Sections  1,  2,  11,  and  12,  Township  18  South,  Range 
72  West,  Sixth  Prime  Meridian  (the  Mineral  Materials  Sale  Area). 

X 

X 

- 

c.  Surface  and  mineral  rights  ownership 

BLM  managed  surface  and  minerals. 

X 

- 

d.  Easements,  Right-of-Ways,  existing 
structures,  etc. 

There  will  be  no  structures  within  200  feet  of  the  proposed  mineral  materials  sales  area. 

- 

X 

- 

e.  Schedule  -  Seasonal  and  daily  hours  of 
operation  and  shifts 

100-year  mine  life.  Mining  and  processing  limited  to  daylight  periods  only.  24-hour  loading  of  material  for  transport  by  rail 
cars  and  trucks.  Phase  1  would  have  Two  10-hour  shifts  (one  material  production  shift  and  one  equipment  maintenance  shift) 
and  Phases  2-5  would  have  Three  overlapping  10-hour  shifts  (two  material  production  shifts  and  one  equipment  maintenance 
shift). 

- 

X 

- 

2.  Mine  Site 

a.  Mine  method  and  direction 

Surface  hardrock  mining  using  benched  working  face.  Mining  direction,  generally  northwest  to  southeast. 

X 

X 

- 

b.  Facilities  (buildings,  scales,  wash  areas, 
hazardous  materials  storage,  tank  farms, 
restrooms,  smoking  area,  etc.) 

There  will  be  no  structures  within  the  proposed  mineral  materials  sales  area.  All  structures  will  remain  within  the  privately 
owned  area  and  are  covered  under  the  current  permits  for  the  site.  (Map  included  as  SWMP  Fig.  2,  1/22/19) 

X 

X 

- 

c.  Man-made  structures  (culverts,  bridges, 
portals,  etc.) 

There  will  be  no  structures  within  the  proposed  mineral  materials  sales  area,  other  than  possibly  culverts.  All  structures  will 
remain  within  the  privately  owned  ai'ea  and  are  covered  under  the  current  permits  for  the  site.  (Map  included  as  SWMP  Fig. 

2,  1/22/19) 

X 

X 

Location  of  culverts 
for  road  constmction, 
as  applicable. 

d.  Geology  and  deposit  thickness  and 
consistency 

The  deposit  consists  of  Precambrian  granite.  Some  veins  of  gabbro  were  obseiwed  during  the  exploratory  drilling,  and  are 
expected  to  comprise  less  than  5%  of  the  deposit.  The  deposit  is  within  a  plutonic  rock  body  and  the  deposit  thickness  is  in 
excess  of  300  feet. 

- 

X 

- 

e.  Geotechnical  stability 

Slope  stability  is  addressed  in  the  CDRMS  peimit  {Slope  Stability  Report  Sand  and  Gravel  Mining  Operation  for  Parkdale 
Quarry ;  Applegate  Group,  Inc.  January  2008;  Parkdale  Quarry  Slope  Stability  Summary ,  Lyman  Henn  Inc.  January  2008). 
The  BLM  proposed  mineral  materials  sale  is  contiguous  with,  is  part  of  the  same  rock  body  as,  and  extends  mining  of  the 
cuiTently  peimitted  deposit.  Geotechnical  stability  for  pit  design  is  already  addressed  in  the  slope  stability  report  submitted  as 
part  of  the  existing  permit. 

- 

X 

Clarification  from 
certified  professional 
that  no  additional 

information  needed. 

f.  Communications  system 

The  existing  radio  communication  system  will  continue  to  be  used  for  the  proposed  mineral  materials  sales  area. 

X 

- 

g.  Utilities  (include  installation  and  upgrades,  as 
applicable) 

Black  Hills  is  currently  upgrading  the  power  to  the  area,  including  the  mine.  Martin  Marietta  Materials  is  paying  a  portion  of 
the  costs  for  that  upgrade  whether  the  proposed  action  is  approved,  or  not.  The  upgrade  is  independent  of  the  proposed  action, 
though  a  material  processing  plant  sized  to  accommodate  the  anticipated  additional  production  associated  with  the  proposed 
action  would  require  significantly  more  power  than  a  plant  designed  only  to  process  resources  on  Martin  Marietta-owned 
lands. 

- 

X 

- 
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h.  Proximity  to  waterways 

Current  Creek  is  located  within  the  western  buffer  area  of  the  proposed  sale  area.  Tallahassee  Creek  runs  through  the  existing 
mine  footprint  on  private.  The  southern  portion  of  the  proposed  sale  area  is  approximately  0.7  miles  north  of  the  Arkansas 
river. 

- 

X 

- 

i.  Approximate  depth  of  water  table,  if  known 

The  depth  to  ground  water  could  not  be  determined  in  the  borings  from  the  exploration  effort,  due  to  the  extremely  low  water 
yields  in  the  granite.  However,  based  on  the  observation  borings,  the  depth  to  groundwater  is  location  specific  and  variable.  A 
specific  number  is  difficult  to  arrive  at  because  fractures  exposed  at  the  surface  become  saturated  due  to  precipitation  and 
runoff,  so  it  is  difficult  to  determine  what  the  source  of  the  observed  water  is. 

- 

X 

- 

j.  Surface  water  controls 

The  current  operation  is  covered  under  Colorado  Permit  No.  COG500325  for  stoiTnwater.  This  permit  will  be  updated  as 
needed,  if  the  proposal  moves  forward. 

X 

X 

Need  modified  SWMP 
and  maps 

k.  Documented  outfalls  (point  source  discharge 
to  surface  waters) 

Five  outfalls  located  along  the  perimeters  of  the  existing  permit  boundary  on  private  are  currently  monitored  and  sampled  in 
accordance  with  State  of  Colorado  requirements.  (Map  included  as  SWMP  Fig.  2,  1/22/19) 

X 

X 

- 

1.  Safety  controls 

The  current  mine  plan  incorporates  multiple  safety  controls  and  demonstrates  compliance  with  MSHA  requirements.  Some 
general  practices  include  controlled  public  access  and  routine  safety  meetings.  Martin  Marietta  also  follows  a  Guardian  Angel 
Safety  Program. 

X 

X 

- 

m.  Signage 

The  mine  site  has  signage  for  traffic  lules,  public  information  and  safety  warnings  that  all  demonstrates  compliance  with 
MSHA  requirements.  A  sign  is  also  posted  at  the  entrance  of  the  mine  site  that  includes  the  operator  name  and  CDRMS 
permit  number. 

X 

X 

- 

3.  Access 

a.  Road  construction 

The  haul  road  running  along  the  southern  and  southwestern  boundary  of  the  Mineral  Materials  Sale  Area  will  be  constructed 
prior  to  the  commencement  of  mining  as  the  main  haul  road  serving  the  area.  The  main  haul  road  will  lead  from  the  material 
processing  facilities  on  the  Martin  Marietta  owned  portion  of  the  quarry.  The  main  haul  road  will  remain  in  place  throughout 
the  life  of  the  mine.  Semi-permanent  and  temporal^  haul  roads  will  be  constructed  to  bring  material  from  the  pit  areas  to  the 
main  haul  road.  Haul  roads  will  be  constiucted  in  a  manner  that  allows  for  safe  movement  and  sound  performance  of  vehicles, 
as  warranted  by  the  conditions  encountered  in  a  particular  location.  In  general,  haul  roads  will  have  an  approximate  six-inch 
thick  fine  gravel  surfaced  wearing  course  over  approximately  nine  inches  of  coarse  crushed  rock,  which  will  in  turn  sit  on 
approximately  18  inches  of  compacted  aggregate  base  over  the  native  subgrade  unless  conditions  dictate  that  an  alternate  road 
section  will  meet  safety  and  performance  objectives.  Haul  roads  will  generally  be  at  least  60  feet  in  width  to  provide  ample 
room  for  vehicles  to  safely  pass  each  other.  Maximum  grades  on  the  haul  roads  will  generally  be  lO-percent  or  less,  and  roads 
will  be  designed  with  a  2-percent  cross  fall  to  facilitate  drainage.  Horizontal  curves  will  generally  be  designed  with  a  radius  of 
at  least  150  feet  and  will  be  designed  with  approximately  10-percent  super  elevation  to  safely  accommodate  anticipated  travel 
speeds.  Vertical  curves  will  be  flat  enough  to  allow  for  safe  braking  distances  by  loaded  haul  tmcks  to  avoid  obstruction  in 
the  travel  way. 

X 

X 

- 

b.  Berm  construction 

Haul  roads  will  be  bordered  by  berms,  the  height  of  which  will  be  at  least  as  high  as  the  axle  on  the  largest  piece  of  equipment 
expected  to  use  the  road.  These  will  be  constructed  in  accordance  with  MSHA  requirements. 

- 

X 

- 

c.  Security  -  Fencing,  gates,  signage,  guard 

Site  access  and  security  will  remain  the  same  as  the  current  mine.  The  access  road  is  directly  off  of  Hwy  50  on  the  north  side. 
The  access  includes  a  bridge  across  the  Arkansas  River  and  a  cross  over  the  railroad  tracks.  The  entrance  to  the  mine  site  has 
a  gate  that  can  be  closed  as  needed.  There  is  also  an  office  for  checking  into  and  a  scale  house.  Signage  and  fencing  may  be 
installed,  if  needed,  in  areas  involved  with  the  proposed  sale  area. 

- 

X 

- 

d.  Surface  water  controls 

The  current  operation  is  covered  under  Colorado  Permit  No.  COG500325  for  stoiTnwater.  This  permit  will  be  updated  as 
needed,  if  the  proposal  moves  foiward.  (Map  provided,  but  only  for  existing  operation). 

X 

X 

Need  modified  SWMP 
and  maps 

4.  Mining  Operation 
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a.  General  overview  of  process 

Mining  activity  would  progress  under  five  phases  over  approximately  100  years,  from  west  and  northwest  to  southeast. 

X 

X 

- 

b.  Operations,  production  rates  and  mining 
methods 

Excavation  of  mineral  materials  using  explosives  and/or  heavy  duty  excavation  equipment;  Loading  of  mineral  materials  onto 
haul  tnicks  and/or  an  overland  conveyor  system  for  transport  to  the  processing  facilities  on  the  adjacent  private  land. 
Anticipated  production  rate  is  approximately  4-million  tons/year. 

- 

X 

- 

c.  Blasting  Program 

All  blasting  conducted  shall  be  done  in  accordance  with  appropriate  industiy  standards  and  as  prescribed  by  the  Mine  Safety 
and  Health  Administration.  All  blasting  shall  be  conducted  between  the  hours  of  10:00  a.m.  to  5:00  p.m..  The  blasting  shall 
not  occur  more  than  five  times  per  week.  All  explosive  work  on  the  site  will  be  performed  by  a  licensed  third  party  blaster. 

The  explosives  needed  for  each  blast  will  be  transported  to  the  site  immediately  before  blast  holes  are  loaded  and  excess 
explosives  will  be  removed  from  the  site  after  the  blast  holes  are  loaded.  No  explosives  will  be  stored  on  site  BLM  property. 

- 

X 

- 

d.  Mine  geometry,  design  and  composition  - 
Bottom  elevation,  working  slopes,  benches 
(production  and  interim  reclamation),  soil  and  rock 
type 

The  deposit  consists  of  precambrain  granite.  Some  veins  of  gabbro  were  observed  during  the  exploratory  drilling,  and  are 
expected  to  comprise  less  than  5%  of  the  deposit.  The  deposit  is  within  a  plutonic  rock  body  and  the  deposit  thickness  is  in 
excess  of  300  feet.  It  is  expected  that  the  excavated  pit  sides  and  bottom  will  be  comprised  of  the  granite.  Two  types  of 
mining  benches  will  be  created  during  the  mining  process,  production  benches  and  reclamation  benches.  The  production 
benches  are  those  created  during  the  active  mining  process,  the  face  of  which  is  the  source  of  the  mined  materials. 

Reclamation  benches  are  those  which  remain  when  mining  is  completed,  and  are  generally  located  at  the  mining  disturbance 
boundary.  Production  benches  will  not  exceed  70  feet  in  height,  have  a  face  angle  anticipated  to  be  approximately  80  degrees, 
and  a  width  of  not  less  than  40  feet.  Temporary  safety  berms  will  be  constructed  parallel  to  and  at  the  top  edge,  and  ten  feet 
from  the  base  of  production  benches  that  are  not  actively  being  mined. 

X 

X 

- 

e.  Stationary,  mobile  and  processing  equipment. 
Provide  the  following  -  1)  Year,  make,  model;  2) 
Function  in  the  mining  operation;  3)  Special 
accommodations  (white  noise  backup  alarm, 
lighting,  scrubber,  etc.) 

All  equipment  information  provided  as  part  of  the  air  quality  data  submission  process. 

- 

X 

- 

f.  Development  activities 

The  haul  road  used  to  transport  mined  materials  to  Martin  Marietta’s  property  for  processing  will  be  constructed  prior  to  the 
commencement  of  Phase  1  mining.  We  anticipate  that  Phase  1  of  the  mining  process  will  disturb  approximately  8 1  acres  over 
a  period  of  15  to  20  years  in  the  area  designated  as  the  West  Pit.  Phase  2  mining  will  disturb  approximately  166  acres  over  an 
estimated  period  of  20  to  40  years  in  the  area  designated  as  the  West  Central  Pit.  We  estimate  that  Phase  3  will  disturb 
approximately  228  acres  over  a  period  of  25  to  50  years  in  the  area  designated  as  the  Central  Pit.  The  Phase  4  will  disturb 
approximately  110  acres  over  an  estimated  15  to  30  year  period  in  the  area  designated  as  the  East  Central  Pit.  Phase  5  mining 
will  disturb  approximately  113  acres  in  the  area  designated  as  the  East  Pit,  and  will  take  an  estimated  15  to  25  years. 

X 

X 

- 

g.  Topsoil  stripping,  stockpiling  and  stabilizing 

Overburden  and  topsoil  will  be  stripped  from  areas  to  be  mined  by  the  use  of  conventional  heavy  earthmoving  equipment. 
Overburden  and  topsoil  will  be  placed  in  stockpiles  for  reuse  during  the  reclamation  process.  Overburden  and  topsoil 
stockpiles  that  will  not  be  used  within  six  months  of  excavation  will  be  seeded  to  establish  a  vegetative  cover  from 
stabilization  and  protection  from  erosion.  The  applicant  has  committed  to  test  an  admixture  of  plant  fines  and  topsoil.  The 
results  from  such  tests  will  be  reviewed  jointly  by  the  applicant  and  the  Division  of  Wildlife  [this  will  also  include  CDRMS 
and  BLM].  If  appropriate  and  suitable,  the  applicant  will  then  augment  the  available  topsoil  with  such  fines  but  only  if  it  will 
be  successful  as  a  growth  media. 

- 

X 

Need  modified  SWMP 
and  maps;  modified 
APEN  for  fugitive 
dust 
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h.  Overburden  stripping,  stockpiling  and 
stabilizing 

Aggregate  materials  will  be  excavated  from  the  Mineral  Materials  Sale  Area  by  using  explosives  to  free  the  rock  from  the 
matrix.  Once  the  aggregate  material  is  blasted  free  of  the  rock  matrix,  a  loader  or  excavator  will  be  used  to  handle  and  load  it 
into  off-road  dump  trucks  and/or  onto  a  conveyor  for  transport  to  the  material,  processing  area  on  the  adjacent  Martin 
Marietta-owned  property.  Blocks  of  rock  that  are  too  large  to  process  (oversize  material)  or  that  will  not  be  used  as  riprap  will 
be  temporarily  set  aside  adjacent  to  the  excavation  site  for  mechanical  size  reduction.  An  excavator  equipped  with  a 
mechanical  breaker  or  other  mechanical  means  will  be  used  to  reduce  oversized  material  to  an  appropriate  size  for  transport 
and  processing. 

- 

X 

Need  modified  SWMP 
and  maps;  Need  dust 
control  plan  to  be 
modified  and  provide 
a  revised  APEN  for 
new  operations. 

i.  Development  rock  processing  and  stockpiling 

Aggregate  materials  will  be  excavated  from  the  Mineral  Materials  Sale  Area  by  using  explosives  to  free  the  rock  from  the 
matrix.  Once  the  aggregate  material  is  blasted  free  of  the  rock  matrix,  a  loader  or  excavator  will  be  used  to  handle  and  load  it 
into  off-road  dump  trucks  and/or  onto  a  conveyor  for  transport  to  the  material,  processing  area  on  the  adjacent  Martin 
Marietta-owned  property.  Blocks  of  rock  that  are  too  large  to  process  (oversize  material)  or  that  will  not  be  used  as  riprap  will 
be  temporarily  set  aside  adjacent  to  the  excavation  site  for  mechanical  size  reduction.  An  excavator  equipped  with  a 
mechanical  breaker  or  other  mechanical  means  will  be  used  to  reduce  oversized  material  to  an  appropriate  size  for  transport 
and  processing. 

- 

X 

- 

j.  Approximate  percent  of  process  and 
overburden  waste  rock  generation 

- 

X 

Need  waste  %  for  PV. 

k.  Grading  plan 

General  information  is  provided  in  the  mine  plan. 

X 

finalized  grading 
map,  incorporating 
drainages,  after 
coordination  with 

CDRMS. 

1.  Excavation,  stockpiling  and  earthwork 
balance  for  surface  structures 

Surface  structures  are  already  in  place  on  private  land  for  existing  mine. 

X 

X 

- 

m.  Geochemistry  of  Ore,  Waste  Rock  and 
Peripheral  Rock,  if  potential  concern 

This  is  an  aggregate  quarry  mining  a  relatively  homogenous  granite  deposit,  not  a  metals  mine  or  coal  mine.  Sulfide  minerals 
have  not  been  identified  in  the  deposit  in  the  mining  area.  Acid  rock  discharge  does  not  apply. 

- 

X 

- 

n.  Mine  backfill,  as  applicable 

N/A 

- 

- 

o.  Treatment  and  Containment  Plan  for  Mine 
Related  Material  (i.e.  tailings  pond,  as  applicable) 

Treatment  is  not  proposed,  other  than  physical  processing. 

- 

X 

- 

p.  Development  rock  conveyance  and  transport, 
both  onsite  and  off 

Loading  of  mineral  materials  onto  haul  trucks  and/or  an  overland  conveyor  system,  possibly  in  the  future,  for  transport  to  the 
processing  facilities  on  the  adjacent  private  land.  If  a  conveyor  system  is  used  in  the  future,  it  would  resemble  the  current  one 
used  at  a  nearby  Martin  Marietta  Materials  quarry. 

- 

X 

- 

q.  Processing  operations  (primary  crusher, 
secondary  crusher,  etc.) 

Loading  of  mineral  materials  onto  haul  trucks  and/or  an  overland  conveyor  system  for  transport  to  the  processing  facilities  on 
the  adjacent  private  land. 

X 

X 

- 

r.  Additional  processes  onsite  (batch  plant, 
washplant,  etc.) 

All  processing  will  continue  to  take  place  on  private  land. 

X 

X 

- 

s.  Interim  reclamation 

hiterim  reclamation  will  consist  of  ongoing  reclamation  in  this  proposal.  Those  details  are  located  in  Section  8  below. 

- 

X 

- 

5.  Management  Practices 

a.  Containers  and  tanks 

Containers,  tanks  and  other  materials  and  waste  storage  structures  will  continue  to  only  be  used  on  private  land. 

X 

X 

Provide  any  updated 
practices,  as 
applicable. 
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b.  Fuel  handling  and  chemical  usage  (Spill 
Response  Plan) 

Currently  there  is  an  Oil  Spill  Contingency  Plan  and  SPCC  in  place.  These  will  apply  to  the  proposed  sale  area,  as  applicable. 

X 

X 

Provide  any  updated 
plans,  reporting 
processes  and 
practices,  as 
applicable. 

c.  Blasting  materials  handling  and  storage 

All  blasting  will  be  conducted  by  a  3rd  party. 

X 

- 

d.  Spill  prevention,  control  and  countermeasures 
plan,  if  applicable 

Currently  there  is  an  Oil  Spill  Contingency  Plan  and  SPCC  in  place.  These  will  apply  to  the  proposed  sale  area,  as  applicable. 

X 

- 

e.  Solid  &/or  hazardous  waste 

There  will  be  no  solid  or  hazardous  waste  generated  or  stored  in  the  proposed  mineral  material  sales  area. 

X 

- 

f.  Hazardous  substances 

There  will  be  no  hazardous  substances  stored  in  the  proposed  mineral  material  sales  area. 

X 

- 

g.  Weeds 

Martin  Marietta  will  continue  to  administer  the  management  plan  for  the  control  of  undesirable  or  noxious  plants  or  weeds,  as 
per  recommendation  of  the  Fremont  County  Weed  Control  Officer  and  the  Natural  Resources  Conservation  Service.  The 
Fremont  County  weed  control  specialist  comes  in  and  sprays  at  least  once  a  year,  typically  in  the  spring.  We  also  try  to  make 
sure  that  vehicles  entering  the  site  are  clean  so  as  not  to  transport  weed  seeds  onto  the  site.  There  is  a  leafy  spurge  and  weed 
control  plan  currently  in  place  for  the  active  mine.  These  measures  will  be  applied  to  the  proposed  sale  area. 

- 

X 

Provide  updated  plans 
and  practices,  as 
applicable. 

h.  Sanitary  system 

No  permanent  change  to  the  current  sanitation  system  is  proposed  for  BLM  land  or  as  a  result  of  the  proposal.  The  active 
mine  on  private  land  utilizes  portalets  (pumped  1-2  times  per  week),  which  at  some  point  may  be  upgraded  to  a  septic  system 
in  the  future,  in  accordance  with  applicable  regulations.  If  needed,  portalets  may  be  utilized  in  the  BLM  sale  area  on  a 
temporary  basis. 

X 

X 

- 

i.  Stockpiles  -  topsoil,  product, 
overburden/waste  material,  process  waste  rock 

Approach  to  stockpiling  is  provided  in  the  mine  plan.  Locations  of  piles  are  not  provided  but  likely  not  needed  for  the  EIS. 

No  waste  rock  anticipated. 

X 

j.  Additional  material  used  for  blending 

No  blending  material  is  currently  needed  to  be  used  or  stored  at  Parkdale.  If  in  the  future  material  is  brought  in,  it  would  most 
likely  be  stored  on  the  private  land  in  the  processing  area. 

- 

X 

- 

k.  Roads  &  berms 

A  drainage  ditch  will  run  along  the  downhill  side  of  the  haul  road.  Temporary  safety  berms  will  be  constructed  parallel  to  and 
at  the  top  edge,  and  ten  feet  from  the  base  of  production  benches  that  are  not  actively  being  mined,  in  accordance  with  MSHA 
requirements.  Haul  roads  will  be  watered  regularly  to  control  dust,  and  will  also  be  treated  with  a  chemical  dust  suppressant 
such  as  calcium  or  magnesium  chloride. 

X 

X 

- 

1.  Water  usage,  treatment  and  discharge 

No  substantial  difference  in  water  usage  will  occur  with  proposed  sale  area.  Water  will  continue  to  be  pumped  locally  in 
accordance  with  an  existing  substitute  water  supply  plan.  It  is  estimated  that  1500  gpm  will  be  used  daily,  with  10  gpm  of  that 
be  consumptive  use.  Discharge  is  described  in  SWMP. 

X 

X 

Need  to  consult  with 

CDWR  for 

clarification  on 
permits  needed;  Need 
modified  SWMP  and 

maps. 

m.  Wastewater  sources,  treatment  and  discharge 

Not  applicable. 

- 

X 

- 

n.  General  housekeeping 

All  practices  will  be  the  same  as  what  is  done  now. 

X 

- 

o.  Interim  management  plan  during  shutdown 
periods 

Management  and  monitoring  during  temporary  shutdowns  would  adhere  to  all  permits  and  authorizations  currently  in  place. 

- 

X 

- 

p.  Administrative  policies  affecting  mine  site 
and  regional  resources  (training,  onsite  fire  &  EMT 
response,  shift  work,  etc.) 

- 

X 

Applicable  policies  for 
training,  etc.  may  be 
needed. 
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6.  Compiiance  (Provide  all  Federal,  State  and  local  reBtfatoi-y  pvnits  that  will  be  muired) 

Reclamation  Permit  (CDRMS) 

In  place,  would  require  amendment. 

, 

MSHA 

In  place,  amended  as  needed. 

Air  (CDPHE) 

In  place,  would  require  amendment. 

Water  quality  (CDPHE) 

In  place,  would  require  amendment. 

Water  quantity,  surface  and  groundwater  (State 
of  Colorado) 

In  place,  would  require  amendment. 

Oil  spills  prevention  and  preparedness 
(CDPHE/EPA) 

In  place,  amended  as  needed. 

404  Clean  Water  Act  (USACE) 

No  dredging  or  filling  of  Waters  of  the  US  are  proposed. 

Blasting/explosives  (CDOPS/ATE) 

hi  place,  amended  as  needed. 

Any  other  regulatory  requirement  applicable  to 
the  operation 

7.  Quality  Assurance/Quality  Control 

X 

a.  Active  mining  monitoring  plans  -  1)  Air 
quality,  water  quality,  water  quantity,  noise,  weeds, 
interim  reclamation,  and  others  as  applicable;  2) 
Tanks,  facilities,  equipment,  security  structures, 
and  others  as  applicable 

Typically  part  of  existing  permit/authorities. 

- 

X 

Provide  BLM  with  a 
current  monitoring 
protocol  that  reflects 
all  amendments. 

b.  Interim  (temporary  cessation  and/or  seasonal 
shutdown)  monitoring  plans 

Management  and  monitoring  during  temporary  shutdowns  would  adhere  to  all  permits  and  authorizations  currently  in  place. 

- 

X 

c.  Post-closure  monitoring 

Monitoring  will  be  adequate  to  ensure  final  reclamation  is  established  in  accordance  with  BLM  (Appendix  E  and 
requirements  resulting  from  this  analysis),  CDRMS  and  Fremont  County  requirements. 

- 

X 

Additional  criteria  will 
be  provided  to  BLM 
after  coordination  with 

CDRMS  and  Fremont 
County. 

8.  Interim  &  Final  Reclamation 

a.  Sequence  and  timing 

The  generalized  post-mining  topography  and  a  three  dimensional  rendering  of  general  landscape  at  the  end  of  mining  each 
phase  is  shown  on  the  mine  plans  for  each  phase.  The  three  dimensional  renderings  also  help  to  demonstrate  how  visual 
impacts  are  minimized  by  using  topographic  features.  Each  mine  phase  will  be  substantially  completed  before  the  next  is 
started.  Reclamation  activities  will  begin  in  a  particular  part  of  a  pit  area  when  mining  is  complete  in  that  part  of  the  pit  area, 
and  there  is  no  longer  a  need  to  access  it.  Thus,  reclamation  will  be  occurring  concurrently  with  mining,  in  order  to  minimize 
the  total  disturbed  acreage. 

X 

X 

- 

b.  Final  land  use  and  composition 

The  Mine  Plan  provides  an  overview  of  reclamation  processes.  The  private  land  is  currently  identified  as  an  end  land  use  of 
water  storage.  The  BLM  land  would  have  an  end  use  of  range  land. 

- 

X 

- 

c.  Removal  of  structures 

All  major  structures  would  remain  on  private  land.  Other  things  such  as  fencing  and  signs  would  be  removed  and  disposed  of 
appropriately. 

- 

X 

- 

d.  Access  roads/trails 

All  new  access  roads  on  BLM  would  be  reclaimed. 

X 

- 
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e.  Benches  &  slopes 

Reclamation  benches  will  be  approximately  35  feet  high,  have  a  bench  width  of  approximately  30  feet,  and  a  face  angle  of 
approximately  80  degrees,  resulting  in  an  overall  approximate  1:1  (horizontal  to  vertical)  reclamation  slope.  Reclamation  of 
individual  benches  will  be  accomplished  by  regrading  and/or  backfilling  benches  to  an  approximate  1 : 1  (horizontal  to 
vertical)  reclamation  slope  to  generally  blend  with  the  surrounding  topography.  The  actual  bench  geometry  selected  will  be 
that  which  provides  a  minimum  static  factor  of  safety  of  1.3,  based  on  rock  slope  stability  analysis.  Some  areas  of  bare  rock 
will  remain  as  bare  rock  and  reclamation  of  areas  of  bare  rock  will  be  limited  to  that  practical  for  minimizing 
obvious  disturbance.  Based  on  conversations  with  the  Colorado  Department  of  Parks  and  Wildlife  staff,  we  anticipate  leaving 
some  parts  of  some  mining  benches  with  near  vertical  slopes,  as  they  mimic  topography  that  serves  as  escape  habitat  for 
bighorn  sheep  to  avoid  predators.  Benches  will  be  backfilled  as  final  mining  is  completed,  and  fill  will  be  placed  using  a 
bulldozer  to  grade  and  compact  slope  fill  material.  A  generalized  cross-section  showing  the  reclaimed  bench  geometry  is 
presented  on  Figure  4. 

X 

X 

- 

f.  Grading 

Valley  Floor:  The  Mineral  Materials  Sale  Area  currently  drains  to  the  south  and  southwest,  with  the  majority  of  the  runoff 
from  the  area  flowing  to  CuiTent  Creek  and  Tallahassee  Creek  through  three  main  drainage  areas,  as  shown  on  Figure  7,  the 
Parkdale  Expansion  Topographic  Map.  Once  mining  is  completed,  the  topography  of  the  valley  floor  created  in  the  mining 
process  will  generally  slope  to  the  southwest  and  south,  as  shown  on  Figure  8,  the  Parkdale  Expansion  Proposed  Mine  Plan. 
Drainage  channels  will  be  excavated  into  the  valley  floor  that  connect  to  the  three  existing  main  drainages  outside  the  Mineral 
Materials  Sales  Area.  The  drainage  channels  will  be  laid  out  so  as  to  continue  to  generally  direct  water  from  the  areas 
cuiTently  draining  to  the  main  drainage  areas.  A  conceptual  layout  for  the  drainage  channels  is  presented  on  Figure  9.  The 
drainage  channels  will  be  constructed  with  a  depth,  cross-section,  and  sinuosity  similar  to  that  of  the  natural  drainages  in 
Webster  Park  [area  south  ofHwy  50]  that  feed  into  the  south  side  of  the  Arkansas  River.  Some  side  drainages  will  be 
constructed  to  better  capture  and  direct  runoff  within  the  Mineral  Materials  Sale  Area. 

X 

X 

Finalized  grading  and 
reclamation  maps, 
incorporating 
drainages,  after 
coordination  with 

CDRMS. 

g.  Soil  stabilization  and  revegetation 

*  Heavily  compacted  soil  surfaces  will  be  ripped  to  depths  varying  from  6  to  12  inches,  depending  upon  the  degree  of 
compaction  prior  to  the  replacement  of  topsoil.  Based  on  the  adjacent  Parkdale  Quany,  the  existing  topsoil  depth  in  the 
Mineral  Materials  Sale  Area  generally  ranges  from  0  inches  to  18  inches.  Replacement  topsoil  depths  comparable  to  those 
prior  to  mining,  or  an  average  of  9  inches  evenly  placed,  will  be  used.  Prior  to  reseeding  of  disturbed  areas,  topsoil  will  be 
placed  to  achieve  a  generally  uniform  thickness;  minimize  compaction  and  erosion;  and  preserve  biological,  physical,  and 
chemical  properties.  Where  practical,  soil  will  be  applied  so  as  to  minimize  grading  requirements  and  compaction  from 
multiple  equipment  passes  over  the  area  being  reclaimed.  Final  grading  will  generally  be  completed  parallel  to  the 
topographic  contour  of  the  area,  where  safety  conditions  permit,  to  minimize  erosion  and  maximize  site  stability.  Ideally,  soil 
will  be  applied  on  areas  to  be  seeded  less  than  30  days  prior  to  seeding. 

*  Within  five  days  after  the  application  of  fertilizer,  but  prior  to  seeding,  the  topsoil  will  be  prepared  for  seeding  by  utilizing 

a  disk,  hari'ow  or  chisel  plow  to  roughen  the  surface,  depending  upon  site  conditions  and  availability.  The  topsoil  surface  will 
then  be  left  in  a  roughened  condition  to  inhibit  erosion  and  provide  a  receptive  surface  for  subsequent  reclamation 
procedures.  *  Prior  to 

reseeding  of  disturbed  areas,  samples  will  be  collected  to  ascertain  fertilizer  application  concentration.  *  Seed 

mixtures  provided  (with  details  on  application  rates  and  seed  supply  sources)  specific  to  stockpiles,  roads  and  quaiTy  floors, 
and  benches.  Broadcast  method.  *  Mulching  will  be 

conducted  immediately  following  seeding  operations,  where  deemed  necessary  at  the  time  of  application  to  meet  reclamation 
objectives. 

- 

X 

X 

h.  Cost  estimate  (for  locatable  operations  only) 

N/A  -  The  reclamation  cost  estimate  will  be  jointly  calculated  by  CDRMS  and  BLM. 

- 

X 

- 

Page  7  of  7 


This  page  intentionally  left  blank. 


Draft  Environmental  Impact  Statement 
Parkdale  Quarry  Expansion  Project 


Appendix  E 


BLM  RGFO  Solid  Minerals 
Final  Reclamation  Standards 


This  page  intentionally  left  blank. 


BLM  RGFO  Solid  Minerals  FINAL  Reclamation  Standards 

Date  BLMPOC  Site  Name /COC# 


Operator 


•  It  is  the  operator’s  responsibility  to  monitor  the  site  and  take  the  necessary  steps  to  ensure  reclamation  success. 

•  Reclamation  is  considered  complete  by  BLM  once  the  following  standards  have  been  achieved,  as  applicable,  and  in  accordance  with  the 
authorized  Reclamation  Plan  on  file. 

•  BLM  RGFO  will  inspect  the  location  of  the  mining  and/or  exploration  operations  to  ensure  all  final  reclamation  requirements  have  been 
achieved  before  the  release  of  a  reclamation  or  performance  bond. 

•  Coordination  between  BLM  and  the  Colorado  Division  of  Reclamation,  Mining  and  Safety  and/or  other  applicable  agencies  is  required,  prior 
to  release  of  a  reclamation  or  performance  bond. 


Item 

Item  Description 

Applicable 

Complete 

Not 

Complete 

If  not  complete,  what  is  still 

needed 

Highwall  Reclamation 

Benches 

All  benches  are  established  with  final 
reclamation  dimensions  and  slopes. 

No  raveling  or  fracturing  is  evident. 

Tailored  rock  placement  complete. 

Water  Drainage 

Positive  Drainage  design  established. 

No  standing  water  present  following  a 
representative  precipitation  event. 

Vegetation 

Adequate  vegetation  coverage  is  typically 
considered  sufficient  when  a  self-sustaining, 
vigorous,  diverse,  native  (or  otherwise 
approved),  desirable  plant  community  is 
established  throughout  the  benches,  in 
accordance  with  reclamation  and  safety 
requirements  outlined  in  the  reclamation 
plan. 

Regrowth  percentage  is  sufficient  to  control 
erosion  and  noxious  weed  invasion  and 
support  re-establishment  of  wildlife  habitat 
or  forage  production. 

Noxious  Weed 

Control 

Disturbed  area  is  free  of  State  and  County 
Class  A  &  B  noxious  weeds. 

BLM  RGFO  Solid  Minerals  Final  Reclamation  Standards 
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Item 

Item  Description 

Applicable 

Complete 

Not 

Complete 

If  not  complete,  what  is  still 

needed 

Structure  Reclamation 

Borehohole 

Abandonment 

All  boreholes  are  abandoned  in  accordance 
with  State  of  Colorado  requirements. 

Abandonment  reports  are  filed  with  State  of 
Colorado  and  copied  to  BLM. 

There  is  no  visible  casing:  either  completely 
removed  or  cutoff  at  a  minimum  of  2 -feet 
below  the  surface. 

The  abandoned  borehole  surface  area  is 
regraded  and  has  established  vegetation'. 

Monitoring  Well 
Establishment 

All  wells  are  constructed  and  developed  in 
accordance  with  State  of  Colorado 
requirements. 

Coordination  with  RGFO  water/well  POC 
completed. 

All  permits  are  filed  with  the  State  of 

Colorado  and  copied  to  BLM. 

Surface  casing  is  locked. 

There  is  a  concrete  pad,  bollard  posts  or 
similar  features  completed  on  the  surface  to 
protect  well  integrity. 

The  surface  area  around  the  well  is  regraded 
and  has  established  vegetation'. 

Adit  and/or  Shaft 
Closures 

No  trash,  debris,  metal,  timber,  wire  or  other 
mining  related  materials  are  present. 

Adits  and/or  shafts  are  plugged  in 
accordance  with  the  Reclamation  Plan. 

Plugged  material  is  covered  and  compacted 
with  a  natural  impervious  material  (e.g.  clay) 

The  finished  surface  of  adits  and/or  shafts 
are  graded,  which  provides  positive  drainage 
away  from  the  openings. 

Established  vegetation'  in  areas  around  the 
shafts  and/or  adits. 

Removal 

All  equipment,  blasting  materials,  and  man¬ 
made  structures  are  removed  from  the  site. 
Evidence  of  final  disposition  provided. 

All  mining  related  waste  and  demolition 
materials  disposed  of  offsite,  in  accordance 
with  applicable  laws.  Evidence  of  final 
disposition  provided. 
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Item 

Item  Description 

Applicable 

Complete 

Not 

Complete 

If  not  complete,  what  is  still 

needed 

Surface  Reclamation 

Stockpiles  and 

Berms 

All  product  and  overburden  stockpiles, 
concentrates  and  road/stormwater  berms  are 
recontoured  and  spread  throughout  the  site. 

Recontour  & 

Regrade 

The  mined  area,  working  floor,  access 
road(s)  and  all  other  disturbances  are 
recontoured  and/or  regraded  to  mimic  the 
surrounding  natural  topography,  prior  to  the 
establishment  of  the  mining  operation. 

Topsoil  & 
Amendments 

Topsoil  is  spread  throughout  disturbed  areas 
and  amended  as  needed. 

Measurements  of  topsoil  depths  are 
documented  and,  at  a  minimum,  equal  to 
depths  stated  in  reclamation  plan. 

Vegetation 

Established  vegation'. 

Noxious  Weed 

Control 

Density  less  than  or  equal  to  area  outside  the 
authorized  mine  ops  perimeter. 

Disturbed  area  is  free  of  State  and  County 
Class  A  &  B  noxious  weeds. 

Water  Drainage 

Positive  Drainage  design  established. 

Water  drainage  follows  the  surrounding 
natural  drainage  patterns  and  topography. 

No  standing  water  is  present  longer  than  72 
hours. 

Surface  Stability 

Comparable  to  area  outside  the  authorized 
mine  ops  perimeter. 

No  evidence  of  atypical  gullying, 
headcutting,  slumping  and/or  deep  and 
excessive  rilling. 

'  Established  vegetation  is  defined  as: 

1 .  Adequate  vegetation  coverage  is  typically  considered  sufficient  when  a  self-sustaining,  vigorous,  diverse,  native  (or  otherwise  approved),  desirable  plant  community  is 
established  throughout  all  disturbed  areas.  BLM  will  evaluate  the  vegetation  conditions  using  the  Daubenmire  Method. 

2.  Attainment  of  approximately  70%  or  more  native  plant  foliar  cover.  If  pre-disturbance  conditions  indicate  that  the  70%  native  plant  species  foliar  cover  criterion  may  be 
difficult  to  achieve  post-reclamation,  the  AO  has  discretion  to  adjust  this  percentage. 

3.  Regrowth  percentage  is  sufficient  to  control  erosion  and  noxious  weed  invasion  and  support  re-establishment  of  wildlife  habitat  or  forage  production. 

4.  A  minimum  of  two  growing  seasons,  with  a  self-sustaining  upward  trend  in  native  plant  species  foliar  cover. 

5.  Absence  of  non-native  invasive  plant  species  above  baseline  (i.e.  non-native  invasive  species  are  no  greater  than  the  pre-mining  conditions  or  surrounding  area). 

6.  The  AO  may  consider  alternative  (non-vegetative)  wildlife  habitat  features  as  a  partial  substitute  for  foliar  cover. 
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station  Information 


Organization 

Station  ID 

Location 

Type 

Latitude 

Longitude 

Coordinate  Ref. 

Elevation  (ft) 

Formation 

Construction  Date 

Depth  (ft) 

Data  Source 

uses 

USGS-07094090 

CURRANT  CREEK  AB  COTTONWOOD  CR  NR  PARKDALE,  CO. 

Stream 

38.5294404 

-105.388 

NAD83 

6160 

NWIS 

uses 

USGS-07094300 

TALLAHASSEE  CREEK  AB  CURRANT  CR  NR  PARKDALE,  CO. 

Stream 

38.4961076 

-105.414 

NAD83 

5880 

NWIS 

uses 

USGS-382917105225200 

TALLAHASSE  CREEK  NEAR  PARKDALE,  CO 

Stream 

38.4880522 

-105.382 

NAD83 

5740 

NWIS 

uses 

USGS-383150105225500 

SC01707130CCC 

Well 

38.5305514 

-105.382 

NAD83 

6800 

Dakota  Sandstone 

19680101 

628 

NWIS 

CDPHE 

21COL001-7110 

CURRANT  CK  @  HWY  9 

River/Stream 

38.5295833 

-105.388 

NAD83 

STORET 

CDPHE 

21COL001-7115 

TALLAHASSEE  CREEK  NR  MOUTH 

River/Stream 

38.4934666 

-105.399 

NAD83 

5829 

STORET 

CDPHE 

21COL001-TALLAHASSEE04 

TALLAHASSEE  CREEK 

River/Stream 

38.5 

-105.417 

UNKWN 

STORET 

CDPHE 

21COL001_WQX-7110 

CURRANT  CK  @  HWY  9 

River/Stream 

38.529583 

-105.388 

NAD83 

STORET 

CDPHE 

21COL001_WQX-7115 

TALLAHASSEE  CREEK  NR  MOUTH 

River/Stream 

38.493467 

-105.399 

NAD83 

STORET 

uses 

USGS-07094200 

COTTONWOOD  CREEK  AB  SAND  GULCH  NR  PARKDALE,  CO. 

Stream 

38.5452734 

-105.431 

NAD83 

6300 

NWIS 
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Station  Number 
Date 


Alkalinity  Total 

Total 

mg/I  CaC03 

Alpha  emitting  radium  isotopes 

Dissolved 

pCi/L 

Alpha  particle 

Dissolved 

pCi/L 

Alpha  particle 

Dissolved 

ug/l 

Alpha  particle 

Suspended 

pCi/L 

Alpha  particle 

Suspended 

ug/l 

Arsenic 

Dissolved 

ug/l 

Barium 

Dissolved 

ug/l 

Beta  particle 

Dissolved 

pCi/L 

Beta  particle 

Dissolved 

pCi/L 

Beta  particle 

Suspended 

pCi/L 

Beta  particle 

Suspended 

pCi/L 

Cadmium 

Dissolved 

ug/l 

Carbon  dioxide 

Total 

mg/I 

Chloride 

Dissolved 

mg/I 

Chromium 

Recoverable 

ug/l 

Gross-Uranium 

Dissolved 

ug/l 

Hydrogen  ion 

Total 

mg/I 

Lead 

Dissolved 

ug/l 

Oxygen 

Dissolved 

mg/I 

pH 

Total 

std  units 

pH 

Total 

std  units 

Selenium 

Dissolved 

ug/l 

Silver 

Dissolved 

ug/l 

Specific  conductance 

Total 

uS/cm  @25C 

Specific  conductance 

Total 

uS/cm  @25C 

Stream  flow,  instantaneous 

ft3/s 

Stream  flow,  instantaneous 

m3/sec 

Sulfate 

Dissolved 

mg/I 

Temperature,  water 

deg  C 

7094200 

1/13/1981 

7094200  7094200  7094200 

5/1/1981  6/3/1981  6/17/1981 

7094200 

7/17/1981 

7094200 

8/4/1981 

<0.1 

<0.1 

<0.1 

<0.1 

0.2 

29 

33 

29 

26 

12 

43 

49 

43 

38 

18 

1.2 

<0.3 

4.1 

0.3 

<0.3 

0.6 

1.7 

<0.4 

6.1 

0.4 

<0.4 

0.9 

2 

1 

2 

1 

1 

1 

100 

300 

100 

0 

100 

200 

12 

14 

11 

6.9 

9.7 

13 

11 

13 

10 

6.6 

9.3 

12 

3.2 

0.5 

6.7 

0.4 

0.9 

2.4 

3 

0.5 

6.4 

0.4 

0.9 

2.3 

0 

0 

0 

<10 

<10 

<10 

33 

48 

49 

47 

42 

45 

15 

2 

6 

3 

3 

11 

30.5 

29 

24 

18 

23 

23 

<0.001 

<0.001 

0.00001 

0.00001 

0.00002 

0.00001 

<100 

0 

0 

<100 

<100 

<100 

12.1 

7.1 

7.4 

7.1 

6.7 

7.1 

8.4 

8.4 

8.3 

8.1 

7.7 

8 

8.2 

8.4 

8.4 

7.8 

8.4 

8.4 

1 

1 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

771 

756 

754 

788 

765 

795 

772 

755 

795 

750 

790 

1.4 

0.7 

5 

0.62 

0.03 

0.1 

0.04 

0.02 

0.14 

0.02 

0 

0 

69 

60 

59 

77 

23 

1.5 

22 

22 

21 

22 

20 

Appendix  F  -  Water  Resources  Study  Area 


Cottonwood  Creek 


Station  Number 
Date 

Alkalinity  Total 

Alpha  emitting  radium  isotopes 

Alpha  particle 

Alpha  particle 

Alpha  particle 

Alpha  particle 

Arsenic 

Barium 

Beta  particle 

Beta  particle 

Beta  particle 

Beta  particle 

Cadmium 

Carbon  dioxide 

Chloride 

Chromium 

Gross-Uranium 

Hydrogen  ion 

Lead 

Oxygen 

pH 

pH 

Selenium 

Silver 

Specific  conductance 
Specific  conductance 
Stream  flow,  instantaneous 
Stream  flow,  instantaneous 
Sulfate 

Temperature,  water 


Total 

mg/I  CaC03 

Dissolved 

pCi/L 

Dissolved 

pCi/L 

Dissolved 

ug/l 

Suspended 

pCi/L 

Suspended 

ug/l 

Dissolved 

ug/l 

Dissolved 

ug/l 

Dissolved 

pCi/L 

Dissolved 

pCi/L 

Suspended 

pCi/L 

Suspended 

pCi/L 

Dissolved 

ug/l 

Total 

mg/I 

Dissolved 

mg/I 

Recoverable 

ug/l 

Dissolved 

ug/l 

Total 

mg/I 

Dissolved 

ug/l 

Dissolved 

mg/I 

Total 

std  units 

Total 

std  units 

Dissolved 

ug/l 

Dissolved 

ug/l 

Total 

uS/cm  @25C 

Total 

uS/cm  @25C 

ft3/s 

m3/sec 

Dissolved 

mg/I 

deg  C 

7094200  7094200  7094200 

8/10/1981  9/8/1981  2/11/1982 


76 

0.7 

0.1 

<0.1 

8.8 

18 

26 

13 

27 

38 

7500 

3.5 

<0.3 

11000 

5.1 

<0.4 

1 

1 

100 

100 

100 

13 

16 

9.1 

12 

15 

8.8 

7600 

6.9 

1.3 

7400 

6.5 

1.4 

0 

0 

<10 

4.7 

4.7 

58 

44 

190 

14 

2 

6.4 

19 

30 

0.00003 

0.00001 

0.00001 

<100 

<100 

<1 

8.1 

6.4 

9.2 

7.5 

8.3 

8.1 

7.2 

8.7 

8.5 

0 

0 

1 

0 

0 

1 

215 

826 

754 

23 

1.9 

0.3 

0.65 

0.05 

0.01 

20 

<5 

56 

9 

20.5 

3 

7094200  7094200  7094200 

4/7/1982  5/20/1982  6/22/1982 


<0.1 

0.1 

<0.1 

25 

24 

20 

37 

35 

29 

<0.3 

<0.3 

1.3 

<0.4 

<0.5 

1.9 

1 

1 

1 

100 

200 

<100 

16 

<7.5 

12 

15 

<7.2 

11 

0.8 

3.8 

2.6 

0.8 

3.6 

2.5 

<1 

<1 

<10 

53 

67 

67 

3 

2 

4 

26 

34 

28 

<0.001 

0.00001 

0.00001 

<100 

<1 

<100 

8.3 

8 

6.8 

9 

8.2 

8.1 

8.6 

8.6 

8.7 

1 

1 

<1 

<1 

<1 

<5 

750 

835 

868 

779 

828 

854 

2 

0.92 

0.82 

0.06 

0.03 

0.02 

44 

32 

53 

13.5 

20 

19.5 

Appendix  F  -  Water  Resources  Study  Area 


Cottonwood  Creek 


Station  Number  7094200 

Date  9/21/1982 


Alkalinity  Total 

Total 

mg/I  CaC03 

Alpha  emitting  radium  isotopes 

Dissolved 

pCi/L 

0.2 

Alpha  particle 

Dissolved 

pCi/L 

88 

Alpha  particle 

Dissolved 

ug/l 

130 

Alpha  particle 

Suspended 

pCi/L 

<0.3 

Alpha  particle 

Suspended 

ug/l 

<0.4 

Arsenic 

Dissolved 

ug/l 

1 

Barium 

Dissolved 

ug/l 

100 

Beta  particle 

Dissolved 

pCi/L 

33 

Beta  particle 

Dissolved 

pCi/L 

32 

Beta  particle 

Suspended 

pCi/L 

1 

Beta  particle 

Suspended 

pCi/L 

1 

Cadmium 

Dissolved 

ug/l 

<1 

Carbon  dioxide 

Total 

mg/I 

Chloride 

Dissolved 

mg/I 

71 

Chromium 

Recoverable 

ug/l 

<1 

Gross-Uranium 

Dissolved 

ug/l 

30 

Hydrogen  ion 

Total 

mg/I 

0.00001 

Lead 

Dissolved 

ug/l 

<1 

Oxygen 

Dissolved 

mg/I 

7.2 

pH 

Total 

std  units 

8.2 

pH 

Total 

std  units 

8.6 

Selenium 

Dissolved 

ug/l 

<1 

Silver 

Dissolved 

ug/l 

<1 

Specific  conductance 

Total 

uS/cm  @25C 

872 

Specific  conductance 

Total 

uS/cm  @25C 

862 

Stream  flow,  instantaneous 

ft3/s 

2.5 

Stream  flow,  instantaneous 

m3/sec 

0.07 

Sulfate 

Dissolved 

mg/I 

43 

Temperature,  water 

deg  C 

18 

Appendix  F  -  Water  Resources  Study  Area 


Currant  Creek 


Station  Number 

Date 

7094090 

1/13/1981 

7094090 

5/1/1981 

7094090 

6/3/1981 

7094090 

6/17/1981 

Alkalinity,  total 

Total 

mg/I  CaC03 

Alpha  emitting  radium  isotopes 

Dissolved 

pCi/L 

<0.1 

<0.1 

0.1 

Alpha  particle 

Dissolved 

pCi/L 

44 

30 

13 

21 

Alpha  particle 

Dissolved 

ug/l 

64 

44 

19 

31 

Alpha  particle 

Suspended 

pCi/L 

5 

0.7 

75 

0.7 

Alpha  particle 

Suspended 

ug/l 

7.3 

1.1 

110 

1 

Ammonia-nitrogen 

Total 

Arsenic 

Dissolved 

ug/l 

2 

1 

2 

2 

Barium 

Dissolved 

ug/l 

100 

200 

10 

100 

Beta  particle 

Dissolved 

pCi/L 

9.1 

9.7 

11 

11 

Beta  particle 

Dissolved 

pCi/L 

8.7 

9.2 

10 

11 

Beta  particle 

Suspended 

pCi/L 

6.2 

1.8 

71 

0.8 

Beta  particle 

Suspended 

pCi/L 

6 

1.7 

69 

0.8 

Bicarbonate 

Total 

mg/I 

Cadmium 

Dissolved 

ug/l 

0 

0 

<10 

<10 

Calcium 

Dissolved 

mg/I 

Carbon  dioxide 

Total 

mg/I 

Carbonate 

Total 

mg/I 

Chloride 

Dissolved 

mg/I 

Chloride 

Dissolved 

mg/I 

22 

25 

24 

27 

Chromium 

Recoverable 

ug/l 

25 

1 

15 

5 

Copper 

Dissolved 

Fluoride 

Dissolved 

mg/I 

Gross-Uranium 

Dissolved 

ug/l 

22.6 

22.5 

12.5 

22.3 

Hardness,  Ca,  Mg 

mg/I  CaC03 

Hardness,  non-carbonate 

Total 

mg/I  CaC03 

Hydrogen  ion 

Total 

mg/I 

<0.001 

<0.001 

<0.001 

<0.001 

Nitrate  +  Nitrite 

Dissolved 

mg/I  N 

Nitrate  +  Nitrite 

Total 

Iron 

Dissolved 

ug/l 

Iron 

Total  Recoverable 

Lead 

Dissolved 

ug/l 

<100 

0 

<100 

<100 

Appendix  F  -  Water  Resources  Study  Area 


Currant  Creek 


Station  Number 

Date 

7094090 

1/13/1981 

7094090 

5/1/1981 

7094090 

6/3/1981 

7094090 

6/17/1981 

Magnesium 

Dissolved 

mg/I 

Manganese 

Dissolved 

ug/l 

Orthophosphate 

Dissolved 

mg/I  as  P 

Orthophosphate 

Dissolved 

mg/I  asP04 

Oxygen 

Dissolved 

mg/I 

11.9 

7.6 

8.4 

6.8 

pH 

Total 

std  units 

8.5 

8.8 

8.6 

8.4 

pH 

Total 

std  units 

8.3 

8.5 

7.9 

8.4 

Phosphate-phosphorus 

Total 

Potassium 

Dissolved 

mg/I 

Selenium 

Dissolved 

ug/l 

1 

2 

0 

0 

Silica 

Dissolved 

mg/I 

Silver 

Dissolved 

ug/l 

0 

0 

1 

0 

Sodium 

Dissolved 

mg/I 

Sodium  adsorption  ratio 

None 

Sodium,  percent  total  cations 

% 

Specific  conductance 

Total 

uS/cm  @25C 

722 

619 

520 

683 

Specific  conductance 

Total 

uS/cm  @25C 

700 

649 

710 

Stream  flow,  instantaneous 

ft3/s 

5.7 

1 

7.2 

1 

Stream  flow,  instantaneous 

m3/sec 

0.16 

0.03 

0.2 

0.03 

Sulfate 

Dissolved 

mg/I 

66 

65 

50 

3.2 

Temperature,  water 

deg  C 

1 

25 

11 

25.5 

Total  dissolved  solids 

Dissolved 

mg/I 

Zinc 

Dissolved 

Appendix  F  -  Water  Resources  Study  Area 


Currant  Creek 


Station  Number  7094090  7094090  7094090 

Date  1/13/1981  5/1/1981  6/3/1981 


Alkalinity,  total 

Total 

330 

Ammonia-nitrogen 

Total 

<0.03 

Cadmium 

Dissolved 

<0.6 

Copper 

Dissolved 

6 

Dissolved  oxygen  (DO) 

7.8 

Hardness,  Ca,  Mg 

Total 

250 

Inorganic  nitrogen  (nitrate  and  nitri  Total 

<0.03 

Iron 

Dissolved 

<10 

Iron 

Total  Recoverable 

<50 

Lead 

Dissolved 

<1 

Manganese 

Dissolved 

3 

pH 

8.49 

Phosphate-phosphorus 

Total 

0.24 

Selenium 

Dissolved 

<1 

Silver 

Dissolved 

<1 

Specific  conductance 

843.5 

Sulfate 

Total 

58 

Temperature,  water 

22.68 

Zinc 

Dissolved 

<10 

7094090 

6/17/1981 


Appendix  F  -  Water  Resources  Study  Area 


Currant  Creek 


Station  Number 

Date 

7094090 

7/17/1981 

7094090 

8/4/1981 

7094090 

8/10/1981 

7094090 

9/8/1981 

Alkalinity,  total 

Total 

mg/I  CaC03 

130 

Alpha  emitting  radium  isotopes 

Dissolved 

pCi/L 

<0.1 

0.1 

<0.1 

<0.1 

Alpha  particle 

Dissolved 

pCi/L 

33 

23 

3.1 

27 

Alpha  particle 

Dissolved 

ug/l 

48 

34 

4.5 

39 

Alpha  particle 

Suspended 

pCi/L 

<0.3 

<0.3 

410 

5.4 

Alpha  particle 

Suspended 

ug/l 

<0.4 

<0.4 

610 

7.9 

Ammonia-nitrogen 

Total 

Arsenic 

Dissolved 

ug/l 

1 

1 

1 

Barium 

Dissolved 

ug/l 

100 

100 

200 

100 

Beta  particle 

Dissolved 

pCi/L 

12 

13 

12 

9.8 

Beta  particle 

Dissolved 

pCi/L 

11 

13 

12 

9.2 

Beta  particle 

Suspended 

pCi/L 

0.6 

<0.4 

380 

6.9 

Beta  particle 

Suspended 

pCi/L 

0.6 

<0.4 

360 

6.7 

Bicarbonate 

Total 

mg/I 

Cadmium 

Dissolved 

ug/l 

0 

0 

0 

<10 

Calcium 

Dissolved 

mg/I 

Carbon  dioxide 

Total 

mg/I 

3.2 

Carbonate 

Total 

mg/I 

Chloride 

Dissolved 

mg/I 

Chloride 

Dissolved 

mg/I 

33 

31 

12 

22 

Chromium 

Recoverable 

ug/l 

3 

9 

210 

10 

Copper 

Dissolved 

Fluoride 

Dissolved 

mg/I 

Gross-Uranium 

Dissolved 

ug/l 

24.3 

22 

11.2 

17 

Hardness,  Ca,  Mg 

mg/I  CaC03 

Hardness,  non-carbonate 

Total 

mg/I  CaC03 

Hydrogen  ion 

Total 

mg/I 

0.00001 

0.00001 

0.00001 

<0.001 

Nitrate  +  Nitrite 

Dissolved 

mg/I  N 

Nitrate  +  Nitrite 

Total 

Iron 

Dissolved 

ug/l 

Iron 

Total  Recoverable 

Lead 

Dissolved 

ug/l 

0 

<100 

0 

<100 

Appendix  F  -  Water  Resources  Study  Area 


Currant  Creek 


Station  Number 

Date 

7094090 

7/17/1981 

7094090 

8/4/1981 

7094090 

8/10/1981 

7094090 

9/8/1981 

Magnesium 

Dissolved 

mg/I 

Manganese 

Dissolved 

ug/l 

Orthophosphate 

Dissolved 

mg/I  as  P 

Orthophosphate 

Dissolved 

mg/I  asP04 

Oxygen 

Dissolved 

mg/I 

7.4 

6.7 

8.5 

6.5 

pH 

Total 

std  units 

8.1 

8.1 

7.9 

8.4 

pH 

Total 

std  units 

8.2 

8.4 

7.6 

8.6 

Phosphate-phosphorus 

Total 

Potassium 

Dissolved 

mg/I 

Selenium 

Dissolved 

ug/l 

0 

0 

1 

1 

Silica 

Dissolved 

mg/I 

Silver 

Dissolved 

ug/l 

0 

0 

0 

0 

Sodium 

Dissolved 

mg/I 

Sodium  adsorption  ratio 

None 

Sodium,  percent  total  cations 

% 

Specific  conductance 

Total 

uS/cm  @25C 

656 

690 

342 

680 

Specific  conductance 

Total 

uS/cm  @25C 

674 

700 

Stream  flow,  instantaneous 

ft3/s 

0.3 

0.68 

31 

4.6 

Stream  flow,  instantaneous 

m3/sec 

0.01 

0.02 

0.88 

0.13 

Sulfate 

Dissolved 

mg/I 

70 

60 

3 

59 

Temperature,  water 

deg  C 

24.5 

22.5 

13 

20.5 

Total  dissolved  solids 

Dissolved 

mg/I 

Zinc 

Dissolved 

Appendix  F  -  Water  Resources  Study  Area 


Currant  Creek 


Station  Number  7094090  7094090  7094090 

Date  7/17/1981  8/4/1981  8/10/1981 


Alkalinity,  total 

Total 

Ammonia-nitrogen 

Total 

Cadmium 

Dissolved 

Copper 

Dissolved 

Dissolved  oxygen  (DO) 
Hardness,  Ca,  Mg 

Total 

Inorganic  nitrogen  (nitrate  and  nitri  Total 

Iron 

Dissolved 

Iron 

Total  Recoverable 

Lead 

Dissolved 

Manganese 

Dissolved 

pH 

Phosphate-phosphorus 

Total 

Selenium 

Dissolved 

Silver 

Dissolved 

Specific  conductance 

Sulfate 

Total 

Temperature,  water 

Zinc 

Dissolved 

7094090 

9/8/1981 


Appendix  F  -  Water  Resources  Study  Area 


Currant  Creek 


Station  Number 

Date 

7094090 

4/7/1982 

7094090 

5/20/1982 

7094090 

6/22/1982 

7094090 

9/21/1982 

Alkalinity,  total 

Total 

mg/I  CaC03 

Alpha  emitting  radium  isotopes 

Dissolved 

pCi/L 

<0.1 

<0.1 

<0.1 

<0.1 

Alpha  particle 

Dissolved 

pCi/L 

23 

19 

29 

18 

Alpha  particle 

Dissolved 

ug/l 

34 

28 

43 

26 

Alpha  particle 

Suspended 

pCi/L 

<0.3 

0.5 

1.2 

6 

Alpha  particle 

Suspended 

ug/l 

<0.4 

0.7 

1.8 

8.8 

Ammonia-nitrogen 

Total 

Arsenic 

Dissolved 

ug/l 

1 

1 

1 

1 

Barium 

Dissolved 

ug/l 

100 

100 

<100 

100 

Beta  particle 

Dissolved 

pCi/L 

14 

7.2 

7.3 

11 

Beta  particle 

Dissolved 

pCi/L 

14 

6.9 

7 

11 

Beta  particle 

Suspended 

pCi/L 

0.9 

2.3 

3.4 

6.7 

Beta  particle 

Suspended 

pCi/L 

0.8 

2.3 

3.2 

6.4 

Bicarbonate 

Total 

mg/I 

Cadmium 

Dissolved 

ug/l 

<1 

<1 

<10 

<1 

Calcium 

Dissolved 

mg/I 

Carbon  dioxide 

Total 

mg/I 

Carbonate 

Total 

mg/I 

Chloride 

Dissolved 

mg/I 

Chloride 

Dissolved 

mg/I 

24 

26 

25 

23 

Chromium 

Recoverable 

ug/l 

7 

4 

5 

4 

Copper 

Dissolved 

Fluoride 

Dissolved 

mg/I 

Gross-Uranium 

Dissolved 

ug/l 

27 

22 

24 

22 

Hardness,  Ca,  Mg 

mg/I  CaC03 

Hardness,  non-carbonate 

Total 

mg/I  CaC03 

Hydrogen  ion 

Total 

mg/I 

<0.001 

0.00001 

0.00001 

0.00001 

Nitrate  +  Nitrite 

Dissolved 

mg/I  N 

Nitrate  +  Nitrite 

Total 

Iron 

Dissolved 

ug/l 

Iron 

Total  Recoverable 

Lead 

Dissolved 

ug/l 

<1 

<1 

<100 

<1 

Appendix  F  -  Water  Resources  Study  Area 


Currant  Creek 


Station  Number 

Date 

7094090 

4/7/1982 

7094090 

5/20/1982 

7094090 

6/22/1982 

7094090 

9/21/1982 

Magnesium 

Dissolved 

mg/I 

Manganese 

Dissolved 

ug/l 

Orthophosphate 

Dissolved 

mg/I  as  P 

Orthophosphate 

Dissolved 

mg/I  asP04 

Oxygen 

Dissolved 

mg/I 

8.5 

8 

6.7 

6.7 

pH 

Total 

std  units 

9 

8.3 

8.1 

8.3 

pH 

Total 

std  units 

8.6 

8.6 

8.6 

8.5 

Phosphate-phosphorus 

Total 

Potassium 

Dissolved 

mg/I 

Selenium 

Dissolved 

ug/l 

1 

1 

1 

1 

Silica 

Dissolved 

mg/I 

Silver 

Dissolved 

ug/l 

<1 

<1 

<1 

<1 

Sodium 

Dissolved 

mg/I 

Sodium  adsorption  ratio 

None 

Sodium,  percent  total  cations 

% 

Specific  conductance 

Total 

uS/cm  @25C 

645 

706 

686 

643 

Specific  conductance 

Total 

uS/cm  @25C 

702 

708 

677 

644 

Stream  flow,  instantaneous 

ft3/s 

3 

0.72 

1.8 

8 

Stream  flow,  instantaneous 

m3/sec 

0.08 

0.02 

0.05 

0.23 

Sulfate 

Dissolved 

mg/I 

58 

57 

61 

51 

Temperature,  water 

deg  C 

14 

20 

20.5 

19 

Total  dissolved  solids 

Dissolved 

mg/I 

Zinc 

Dissolved 

Appendix  F  -  Water  Resources  Study  Area 


Currant  Creek 


Station  Number  7094090  7094090  7094090 

Date  5/20/1982  6/22/1982 


Alkalinity,  total 

Total 

Ammonia-nitrogen 

Total 

Cadmium 

Dissolved 

Copper 

Dissolved 

Dissolved  oxygen  (DO) 
Hardness,  Ca,  Mg 

Total 

Inorganic  nitrogen  (nitrate  and  nitri  Total 

Iron 

Dissolved 

Iron 

Total  Recoverable 

Lead 

Dissolved 

Manganese 

Dissolved 

pH 

Phosphate-phosphorus 

Total 

Selenium 

Dissolved 

Silver 

Dissolved 

Specific  conductance 

Sulfate 

Total 

Temperature,  water 

Zinc 

Dissolved 

7094090 

9/21/1982 


Appendix  F  -  Water  Resources  Study  Area 


Currant  Creek 


Station  Number 

Date 

383150105225500 

4/22/1972 

21COL001-7110 

8/17/2010 

Alkalinity,  total 

Total 

mg/I  CaC03 

224 

330 

Alpha  emitting  radium  isotopes 

Dissolved 

pCi/L 

Alpha  particle 

Dissolved 

pCi/L 

Alpha  particle 

Dissolved 

ug/l 

Alpha  particle 

Suspended 

pCi/L 

Alpha  particle 

Suspended 

ug/l 

Ammonia-nitrogen 

Total 

<0.03 

Arsenic 

Dissolved 

ug/l 

Barium 

Dissolved 

ug/l 

Beta  particle 

Dissolved 

pCi/L 

Beta  particle 

Dissolved 

pCi/L 

Beta  particle 

Suspended 

pCi/L 

Beta  particle 

Suspended 

pCi/L 

Bicarbonate 

Total 

mg/I 

273 

Cadmium 

Dissolved 

ug/l 

<0.6 

Calcium 

Dissolved 

mg/I 

73 

Carbon  dioxide 

Total 

mg/I 

44 

Carbonate 

Total 

mg/I 

0 

Chloride 

Dissolved 

mg/I 

13 

Chloride 

Dissolved 

mg/I 

Chromium 

Recoverable 

ug/l 

Copper 

Dissolved 

6 

Fluoride 

Dissolved 

mg/I 

1.2 

Gross-Uranium 

Dissolved 

ug/l 

Hardness,  Ca,  Mg 

mg/I  CaC03 

260 

250 

Hardness,  non-carbonate 

Total 

mg/I  CaC03 

37 

Hydrogen  ion 

Total 

mg/I 

0.0001 

Nitrate  +  Nitrite 

Dissolved 

mg/I  N 

0.01 

Nitrate  +  Nitrite 

Total 

<0.03 

Iron 

Dissolved 

ug/l 

8100 

<10 

Iron 

Total  Recoverable 

<50 

Lead 

Dissolved 

ug/l 

<1 

Appendix  F  -  Water  Resources  Study  Area 


Currant  Creek 


Station  Number 

Date 

383150105225500 

4/22/1972 

21COL001-7110 

8/17/2010 

Magnesium 

Dissolved 

mg/I 

19 

Manganese 

Dissolved 

ug/l 

240 

3 

Orthophosphate 

Dissolved 

mg/I  as  P 

0 

Orthophosphate 

Dissolved 

mg/I  asP04 

0 

Oxygen 

Dissolved 

mg/I 

7.8 

pH 

Total 

std  units 

7 

8.49 

pH 

Total 

std  units 

Phosphate-phosphorus 

Total 

0.24 

Potassium 

Dissolved 

mg/I 

6.5 

Selenium 

Dissolved 

ug/l 

<1 

Silica 

Dissolved 

mg/I 

14 

Silver 

Dissolved 

ug/l 

<1 

Sodium 

Dissolved 

mg/I 

33 

Sodium  adsorption  ratio 

None 

0.9 

Sodium,  percent  total  cations 

% 

21 

Specific  conductance 

Total 

uS/cm  @25C 

626 

843.5 

Specific  conductance 

Total 

uS/cm  @25C 

Stream  flow,  instantaneous 

ft3/s 

Stream  flow,  instantaneous 

m3/sec 

Sulfate 

Dissolved 

mg/I 

100 

58 

Temperature,  water 

deg  C 

15 

22.68 

Total  dissolved  solids 

Dissolved 

mg/I 

402 

Zinc 

Dissolved 

<10 

Appendix  F  -  Water  Resources  Study  Area 


Currant  Creek 


Station  Number  383150105225500  21COL001-7110 

Date  4/22/1972  8/17/2010 


Alkalinity,  total 

Total 

Ammonia-nitrogen 

Total 

Cadmium 

Dissolved 

Copper 

Dissolved 

Dissolved  oxygen  (DO) 
Hardness,  Ca,  Mg 

Total 

Inorganic  nitrogen  (nitrate  and  nitri  Total 

Iron 

Dissolved 

Iron 

Total  Recoverable 

Lead 

Dissolved 

Manganese 

Dissolved 

pH 

Phosphate-phosphorus 

Total 

Selenium 

Dissolved 

Silver 

Dissolved 

Specific  conductance 

Sulfate 

Total 

Temperature,  water 

Zinc 

Dissolved 

Appendix  F  -  Water  Resources  Study  Area 


Tallahassee  Creek 


Station  Number  21COL001-7115  21COL001-7115  21COL001-7115  21COL001-7115  21COL001-7115 


Date 

9/12/2005 

10/20/2005 

8/17/2010 

10/26/2010 

6/21/2011 

Alkalinity,  total 

Total 

mg/I 

290 

280 

280 

310 

300 

Ammonia-nitrogen 

Total 

mg/I 

<0.03 

<0.03 

<0.03 

<0.03 

Arsenic 

Dissolved 

ug/l 

1 

1 

Cadmium 

Dissolved 

ug/l 

0.6 

<0.6 

<0.6 

<0.6 

Calcium 

Total 

mg/I 

72 

Copper 

Dissolved 

ug/l 

<5 

<5 

7 

<5 

<5 

Hardness,  Ca,  Mg 

Total 

mg/I 

310 

300 

230 

310 

300 

Nitrate  +  Nitrite 

Total 

mg/I  N 

<0.3 

<0.3 

0.76 

0.6 

Iron 

Dissolved 

ug/l 

<10 

<10 

<10 

<10 

<4 

Iron 

Total  Recovrble 

ug/l 

<10 

<10 

<50 

<10 

10 

Kjeldahl  nitrogen 

Total 

mg/I 

<0.5 

<0.5 

<0.1 

0.2 

Lead 

Dissolved 

ug/l 

<1 

<1 

<1 

<1 

<0.01 

Magnesium 

Total 

mg/I 

33 

Manganese 

Dissolved 

ug/l 

<2 

<2 

3 

<2 

<2 

Oxygen 

Dissolved 

mg/I 

6.44 

9.42 

8.1 

12.55 

7.12 

pH 

Total 

8.58 

8.61 

8.58 

8.75 

8.47 

Phosphate-phosphorus  as  P 

Total 

mg/I 

0.044 

0.025 

0.3 

0.089 

0.11 

Selenium 

Dissolved 

ug/l 

6.8 

12 

2.8 

3.2 

3.1 

Silver 

Dissolved 

ug/l 

<0.5 

<0.5 

<1 

<1 

Sodium 

Total 

mg/I 

65 

Specific  conductance 

umho/cm 

901 

884 

750.1 

841.6 

932.4 

Sulfate 

Total 

mg/I 

120 

110 

64 

77 

96 

Temperature,  water 

deg  C 

21.62 

15.18 

21.36 

9.18 

17.06 

Uranium 

Dissolved 

ug/l 

26 

23 

Zinc 

Dissolved 

ug/l 

<10 

<10 

<10 

<10 

8 

Appendix  F  -  Water  Resources  Study  Area 


Tallahassee  Creek 


Station  Number  21COL001-TALIAHASSEE04 

Date  8/14/1980 


Alkalinity,  total 

mg/I 

246 

Aluminum 

Total  Recovrble 

ug/l 

1 

Ammonia 

mg/I 

0.00957 

Ammonia-nitrogen 

Total 

mg/I 

0.05 

Ammonia-nitrogen  as  N 

mg/I 

0.00787 

Arsenic 

Total 

ug/l 

0.01 

Boron 

Total 

ug/l 

40 

Cadmium 

Total  Recovrble 

ug/l 

0.0003 

Copper 

Total  Recovrble 

ug/l 

0.005 

Dissolved  oxygen  (DO) 

mg/I 

7 

Dissolved  oxygen  saturation 

% 

79.55 

Hardness,  Ca,  Mg 

Total 

mg/I 

210 

Nitrate  +  Nitrite 

Total 

mg/I  N 

0.5 

Iron 

Total 

ug/l 

0.1 

Lead 

Total  Recovrble 

ug/l 

0.006 

Manganese 

Total  Recovrble 

ug/l 

0.05 

Mercury 

Total  Recovrble 

ug/l 

0.0005 

Molybdenum 

Total  Recovrble 

ug/l 

0.01 

Nickel 

Total  Recovrble 

ug/l 

0.05 

pH 

None 

8.6 

Sodium 

Total 

mg/I 

24 

Specific  conductance 

uS/cm 

424 

Sulfate  as  S04 

Total 

mg/I 

37 

Temperature,  water 

deg  C 

22.3 

Total  dissolved  solids 

Dissolved 

mg/I 

300 

Total  suspended  solids 

Total 

mg/I 

10 

Zinc 

Total 

ug/l 

0.02 

Appendix  F  -  Water  Resources  Study  Area 


Tallahassee  Creek 


Station  Number 

Date 

07094300 

1/13/1981 

07094300 

5/1/1981 

07094300 

6/3/1981 

07094300 

6/17/1981 

07094300 

8/10/1981 

07094300 

4/8/1981 

Alkalinity,  total 

Total 

mg/I  CaC03 

83 

Alpha  emitting  radium  isotopes 

Dissolved 

pCi/L 

<0.1 

0.1 

<0.1 

0.7 

0.1 

Alpha  particle 

Dissolved 

pCi/L 

23 

17 

13 

23 

<4.7 

12 

Alpha  particle 

Dissolved 

ug/l 

34 

25 

19 

34 

<6.8 

17 

Alpha  particle 

Suspended 

pCi/L 

<0.3 

<0.3 

3.2 

1.4 

1000 

<0.3 

Alpha  particle 

Suspended 

ug/l 

<0.4 

<0.4 

4.7 

2.1 

1500 

<0.4 

Aluminum 

Dissolved 

ug/l 

Ammonia  and  ammonium 

Total 

mg/I  as  N 

Ammonia  and  ammonium 

Total 

mg/I  NH4 

Arsenic 

Dissolved 

ug/l 

3 

2 

3 

1 

2 

Barium 

Dissolved 

ug/l 

100 

200 

100 

100 

400 

100 

Barium 

Dissolved 

ug/l 

Beryllium 

Dissolved 

ug/l 

Beta  particle 

Dissolved 

pCi/L 

7.7 

8.1 

8.5 

8.5 

9.4 

15 

Beta  particle 

Dissolved 

pCi/L 

7.3 

7.6 

8.2 

8.3 

9 

14 

Beta  particle 

Suspended 

pCi/L 

1.3 

0.7 

5.9 

1.2 

640 

0.7 

Beta  particle 

Suspended 

pCi/L 

1.3 

0.8 

5.7 

1.2 

620 

0.7 

Cadmium 

Dissolved 

ug/l 

0 

0 

0 

<10 

0 

<10 

Cadmium 

Total 

ug/l 

Calcium 

Dissolved 

mg/I 

Carbon  dioxide 

Total 

mg/I 

Chloride 

Dissolved 

mg/I 

11 

16 

10 

28 

15 

16 

Chromium 

Recoverable 

ug/l 

7 

1 

4 

4 

160 

2 

Cobalt 

Dissolved 

ug/l 

Copper 

Dissolved 

ug/l 

Copper 

Recoverable 

ug/l 

Gross-Uranium 

Dissolved 

ug/l 

19.7 

17.1 

23.9 

22.8 

2.6 

23 

Hardness,  Ca,  Mg 

mg/I  CaC03 

Hydrogen  ion 

Total 

mg/I 

0.00001 

<0.001 

0.00001 

0.00001 

<0.001 

Nitrate  +  Nitrite 

Total 

mg/I  as  N 

Iron 

Dissolved 

ug/l 

Iron 

Recoverable 

ug/l 

Appendix  F  -  Water  Resources  Study  Area 


Tallahassee  Creek 


Station  Number 

Date 

07094300 

1/13/1981 

07094300 

5/1/1981 

07094300 

6/3/1981 

07094300 

6/17/1981 

07094300 

8/10/1981 

07094300 

4/8/1981 

Lead 

Dissolved 

ug/l 

<100 

0 

0 

<100 

0 

<100 

Lead 

Recoverable 

ug/l 

Lithium 

Dissolved 

ug/l 

Magnesium 

Dissolved 

mg/I 

Manganese 

Dissolved 

ug/l 

Manganese 

Recoverable 

ug/l 

Molybdenum 

Dissolved 

ug/l 

Nitrate 

Total 

mg/I  as  N 

Organic  carbon 

Total 

mg/I 

Orthophosphate 

Total 

mg/I  as  P 

Oxygen 

Dissolved 

mg/I 

11.8 

7.7 

7.8 

7.6 

8.8 

pH 

Total 

std  units 

8.2 

8.4 

8.2 

8.3 

7.1 

8.5 

pH 

Total 

std  units 

8.2 

8.7 

8.4 

8.3 

8.6 

Phosphate-phosphorus 

Total 

mg/I 

Potassium 

Dissolved 

mg/I 

Selenium 

Dissolved 

ug/l 

2 

2 

1 

0 

2 

Silica 

Dissolved 

mg/I 

Silver 

Dissolved 

ug/l 

0 

0 

1 

0 

0 

<1 

Sodium 

Dissolved 

mg/I 

Sodium  adsorption  ratio 

None 

Sodium,  percent  total  cations 

% 

Specific  conductance 

Total 

uS/cm  @25C 

476 

504 

472 

683 

247 

470 

Specific  conductance 

Total 

uS/cm  @25C 

498 

476 

593 

483 

Stream  flow,  instantaneous 

ft3/s 

0.77 

0.5 

5.1 

0.3 

44 

0.65 

Stream  flow,  instantaneous 

m3/sec 

0.02 

0.01 

0.14 

0.01 

1.2 

0.02 

Strontium 

Dissolved 

ug/l 

Sulfate 

Dissolved 

mg/I 

44 

46 

45 

50 

2 

41 

Temperature,  water 

deg  C 

0.5 

17 

16.5 

16.5 

9.5 

Total  dissolved  solids 

Dissolved 

mg/I 

Vanadium 

Dissolved 

ug/l 

Zinc 

Dissolved 

ug/l 

Zinc 

Recoverable 

ug/l 

Appendix  F  -  Water  Resources  Study  Area 


Tallahassee  Creek 


Station  Number 

Date 

07094300 

9/8/1981 

07094300 

5/20/1982 

07094300 

6/22/1982 

07094300 

7/23/1982 

07094300 

9/21/1982 

Alkalinity,  total 

Total 

mg/I  CaC03 

Alpha  emitting  radium  isotopes 

Dissolved 

pCi/L 

0.2 

<0.1 

0.1 

0.2 

<0.1 

Alpha  particle 

Dissolved 

pCi/L 

19 

9.5 

15 

10 

12 

Alpha  particle 

Dissolved 

ug/l 

28 

14 

22 

15 

18 

Alpha  particle 

Suspended 

pCi/L 

1.2 

<0.3 

2.1 

<0.3 

0.3 

Alpha  particle 

Suspended 

ug/l 

1.8 

<0.4 

3.1 

<0.4 

0.5 

Aluminum 

Dissolved 

ug/l 

Ammonia  and  ammonium 

Total 

mg/I  as  N 

Ammonia  and  ammonium 

Total 

mg/I  NH4 

Arsenic 

Dissolved 

ug/l 

2 

2 

2 

2 

2 

Barium 

Dissolved 

ug/l 

400 

100 

<100 

100 

<100 

Barium 

Dissolved 

ug/l 

Beryllium 

Dissolved 

ug/l 

Beta  particle 

Dissolved 

pCi/L 

10 

7.2 

8.9 

9.9 

11 

Beta  particle 

Dissolved 

pCi/L 

9.9 

6.9 

8.6 

9.5 

11 

Beta  particle 

Suspended 

pCi/L 

4 

2.7 

3.3 

2.1 

1.9 

Beta  particle 

Suspended 

pCi/L 

3.8 

2.7 

3.2 

2.1 

1.9 

Cadmium 

Dissolved 

ug/l 

<10 

<1 

30 

<10 

<1 

Cadmium 

Total 

ug/l 

Calcium 

Dissolved 

mg/I 

Carbon  dioxide 

Total 

mg/I 

Chloride 

Dissolved 

mg/I 

15 

18 

11 

18 

6.4 

Chromium 

Recoverable 

ug/l 

10 

6 

4 

7 

2 

Cobalt 

Dissolved 

ug/l 

Copper 

Dissolved 

ug/l 

Copper 

Recoverable 

ug/l 

Gross-Uranium 

Dissolved 

ug/l 

20 

20 

20 

17 

13 

Hardness,  Ca,  Mg 

mg/I  CaC03 

Hydrogen  ion 

Total 

mg/I 

0.00001 

0.00002 

0.00001 

0.00001 

0.00001 

Nitrate  +  Nitrite 

Total 

mg/I  as  N 

Iron 

Dissolved 

ug/l 

Iron 

Recoverable 

ug/l 

07094300 


<0.001 


Appendix  F  -  Water  Resources  Study  Area 


Tallahassee  Creek 


Station  Number  07094300  07094300  07094300  07094300  07094300  07094300 

Date  9/8/1981  5/20/1982  6/22/1982  ll23llS%2  9/21/1982  4/24/1987 


Lead 

Lead 

Lithium 

Magnesium 

Manganese 

Manganese 

Molybdenum 

Nitrate 

Organic  carbon 

Orthophosphate 

Oxygen 

pH 

pH 

Phosphate-phosphorus 

Potassium 

Selenium 

Silica 

Silver 

Sodium 

Sodium  adsorption  ratio 
Sodium,  percent  total  cations 
Specific  conductance 
Specific  conductance 
Stream  flow,  instantaneous 
Stream  flow,  instantaneous 
Strontium 
Sulfate 

Temperature,  water 

Total  dissolved  solids 

Vanadium 

Zinc 

Zinc 


Dissolved 

ug/l 

Recoverable 

ug/l 

Dissolved 

ug/l 

Dissolved 

mg/I 

Dissolved 

ug/l 

Recoverable 

ug/l 

Dissolved 

ug/l 

Total 

mg/I  as  N 

Total 

mg/I 

Total 

mg/I  as  P 

Dissolved 

mg/I 

Total 

std  units 

Total 

std  units 

Total 

mg/I 

Dissolved 

mg/I 

Dissolved 

ug/l 

Dissolved 

mg/I 

Dissolved 

ug/l 

Dissolved 

mg/I 

None 

% 

Total 

uS/cm  @25C 

Total 

uS/cm  @25C 

ft3/s 

m3/sec 

Dissolved 

ug/l 

Dissolved 

mg/I 

deg  C 

Dissolved 

mg/I 

Dissolved 

ug/l 

Dissolved 

ug/l 

Recoverable 

ug/l 

<100 

<1 

<100 

7.1 

9.3 

7.3 

8.3 

7.8 

8.1 

8.7 

8.4 

8.9 

1 

1 

1 

0 

<1 

<1 

475 

517 

509 

498 

497 

0.73 

0.51 

1.2 

0.02 

0.01 

0.03 

14 

39 

47 

16.5 

12.5 

20 

<1  <1 


7.3 

7.4 

9.7 

8.2 

8.1 

8.9 

8.8 

8.7 

1 

1 

<1 

<1 

561 

405 

394 

557 

387 

0.8 

4 

172 

0.02 

0.11 

4.9 

35 

25 

22 

13.5 

6.5 

Appendix  F  -  Water  Resources  Study  Area 


Tallahassee  Creek 


Station  Number 

Date 

07094300 

6/3/1987 

07094300 

10/29/1987 

07094300 

4/20/1990 

07094300 

6/7/1990 

07094300 

7/19/1990 

07094300 

8/30/1990 

Alkalinity,  total 

Total 

mg/I  CaC03 

470 

Alpha  emitting  radium  isotopes 

Dissolved 

pCi/L 

Alpha  particle 

Dissolved 

pCi/L 

Alpha  particle 

Dissolved 

ug/l 

Alpha  particle 

Suspended 

pCi/L 

Alpha  particle 

Suspended 

ug/l 

Aluminum 

Dissolved 

ug/l 

50 

Ammonia  and  ammonium 

Total 

mg/I  as  N 

<0.01 

0.03 

0.03 

0.02 

Ammonia  and  ammonium 

Total 

mg/I  NH4 

<0.013 

0.039 

0.039 

0.026 

Arsenic 

Dissolved 

ug/l 

Barium 

Dissolved 

ug/l 

Barium 

Dissolved 

ug/l 

78 

Beryllium 

Dissolved 

ug/l 

<0.5 

Beta  particle 

Dissolved 

pCi/L 

Beta  particle 

Dissolved 

pCi/L 

Beta  particle 

Suspended 

pCi/L 

Beta  particle 

Suspended 

pCi/L 

Cadmium 

Dissolved 

ug/l 

<1 

<0.1 

<0.1 

0.1 

<0.1 

Cadmium 

Total 

ug/l 

<1 

<1 

<1 

<1 

Calcium 

Dissolved 

mg/I 

53 

Carbon  dioxide 

Total 

mg/I 

2.7 

Chloride 

Dissolved 

mg/I 

Chromium 

Recoverable 

ug/l 

Cobalt 

Dissolved 

ug/l 

<3 

Copper 

Dissolved 

ug/l 

<10 

1 

1 

1 

1 

Copper 

Recoverable 

ug/l 

3 

5 

7 

2 

Gross-Uranium 

Dissolved 

ug/l 

Hardness,  Ca,  Mg 

mg/I  CaC03 

228 

Hydrogen  ion 

Total 

mg/I 

<0.001 

<0.001 

0.00001 

<0.001 

<0.001 

<0.001 

Nitrate  +  Nitrite 

Total 

mg/I  as  N 

0.104 

0.062 

0.203 

0.19 

Iron 

Dissolved 

ug/l 

24 

11 

16 

10 

15 

Iron 

Recoverable 

ug/l 

370 

650 

6300 

510 

Appendix  F  -  Water  Resources  Study  Area 


Tallahassee  Creek 


Station  Number 

Date 

07094300 

6/3/1987 

07094300 

10/29/1987 

07094300 

4/20/1990 

07094300 

6/7/1990 

07094300 

7/19/1990 

07094300 

8/30/1990 

Lead 

Dissolved 

ug/l 

<10 

<0.5 

<0.5 

<0.5 

<0.5 

Lead 

Recoverable 

ug/l 

1 

2 

5 

1 

Lithium 

Dissolved 

ug/l 

29 

Magnesium 

Dissolved 

mg/I 

23 

Manganese 

Dissolved 

ug/l 

12 

130 

69 

120 

100 

Manganese 

Recoverable 

ug/l 

190 

100 

360 

140 

Molybdenum 

Dissolved 

ug/l 

<10 

Nitrate 

Total 

mg/I  as  N 

Organic  carbon 

Total 

mg/I 

5.5 

Orthophosphate 

Total 

mg/I  as  P 

Oxygen 

Dissolved 

mg/I 

8 

8.6 

7.4 

7.8 

7.9 

pH 

Total 

std  units 

8.5 

8.9 

8.3 

8.5 

8.5 

8.4 

pH 

Total 

std  units 

8.3 

8.4 

8.3 

8.3 

Phosphate-phosphorus 

Total 

mg/I 

Potassium 

Dissolved 

mg/I 

3.4 

Selenium 

Dissolved 

ug/l 

Silica 

Dissolved 

mg/I 

28 

Silver 

Dissolved 

ug/l 

Sodium 

Dissolved 

mg/I 

33 

Sodium  adsorption  ratio 

None 

0.95 

Sodium,  percent  total  cations 

% 

24 

Specific  conductance 

Total 

uS/cm  @25C 

521 

600 

736 

645 

702 

699 

Specific  conductance 

Total 

uS/cm  @25C 

708 

600 

691 

698 

Stream  flow,  instantaneous 

ft3/s 

42 

8.2 

0.54 

2.6 

4.7 

2.8 

Stream  flow,  instantaneous 

m3/sec 

1.2 

0.23 

0.02 

0.08 

0.13 

0.08 

Strontium 

Dissolved 

ug/l 

530 

Sulfate 

Dissolved 

mg/I 

Temperature,  water 

deg  C 

13 

13 

8 

20 

15 

15 

Total  dissolved  solids 

Dissolved 

mg/I 

451 

365 

428 

431 

Vanadium 

Dissolved 

ug/l 

<6 

Zinc 

Dissolved 

ug/l 

12 

5 

9 

<3 

<3 

Zinc 

Recoverable 

ug/l 

20 

<10 

30 

10 

Appendix  F  -  Water  Resources  Study  Area 


Tallahassee  Creek 


Station  Number 

Date 

07094300 

11/1/1990 

07094300 

4/25/1991 

07094300 

6/20/1991 

07094300 

7/18/1991 

07094300 

10/24/1991 

07094300 

4/23/1992 

Alkalinity,  total 

Total 

mg/I  CaC03 

Alpha  emitting  radium  isotopes 

Dissolved 

pCi/L 

Alpha  particle 

Dissolved 

pCi/L 

Alpha  particle 

Dissolved 

ug/l 

Alpha  particle 

Suspended 

pCi/L 

Alpha  particle 

Suspended 

ug/l 

Aluminum 

Dissolved 

ug/l 

Ammonia  and  ammonium 

Total 

mg/I  as  N 

0.02 

0.019 

0.019 

0.02 

0.029 

0.018 

Ammonia  and  ammonium 

Total 

mg/I  NH4 

0.026 

0.024 

0.024 

0.026 

0.037 

0.023 

Arsenic 

Dissolved 

ug/l 

Barium 

Dissolved 

ug/l 

Barium 

Dissolved 

ug/l 

Beryllium 

Dissolved 

ug/l 

Beta  particle 

Dissolved 

pCi/L 

Beta  particle 

Dissolved 

pCi/L 

Beta  particle 

Suspended 

pCi/L 

Beta  particle 

Suspended 

pCi/L 

Cadmium 

Dissolved 

ug/l 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

0.1 

Cadmium 

Total 

ug/l 

<1 

<1 

<1 

<1 

<1 

<1 

Calcium 

Dissolved 

mg/I 

Carbon  dioxide 

Total 

mg/I 

Chloride 

Dissolved 

mg/I 

Chromium 

Recoverable 

ug/l 

Cobalt 

Dissolved 

ug/l 

Copper 

Dissolved 

ug/l 

1 

1 

1 

<1 

<1 

<1 

Copper 

Recoverable 

ug/l 

1 

5 

3 

6 

2 

2 

Gross-Uranium 

Dissolved 

ug/l 

Hardness,  Ca,  Mg 

mg/I  CaC03 

Hydrogen  ion 

Total 

mg/I 

<0.001 

0.00001 

0.00001 

0.00001 

<0.001 

<0.001 

Nitrate  +  Nitrite 

Total 

mg/I  as  N 

0.02 

0.103 

0.018 

0.04 

0.034 

0.133 

Iron 

Dissolved 

ug/l 

18 

16 

13 

18 

31 

8 

Iron 

Recoverable 

ug/l 

120 

220 

150 

160 

170 

870 

Appendix  F  -  Water  Resources  Study  Area 


Tallahassee  Creek 


Station  Number 

Date 

07094300 

11/1/1990 

07094300 

4/25/1991 

07094300 

6/20/1991 

07094300 

7/18/1991 

07094300 

10/24/1991 

07094300 

4/23/1992 

Lead 

Dissolved 

ug/l 

<0.5 

<0.5 

<0.5 

<0.5 

0.6 

<0.5 

Lead 

Recoverable 

ug/l 

<1 

1 

1 

5 

1 

<1 

Lithium 

Dissolved 

ug/l 

Magnesium 

Dissolved 

mg/I 

Manganese 

Dissolved 

ug/l 

39 

38 

73 

120 

62 

60 

Manganese 

Recoverable 

ug/l 

60 

50 

90 

150 

80 

120 

Molybdenum 

Dissolved 

ug/l 

Nitrate 

Total 

mg/I  as  N 

0.02 

Organic  carbon 

Total 

mg/I 

Orthophosphate 

Total 

mg/I  as  P 

0.07 

Oxygen 

Dissolved 

mg/I 

8.6 

8.3 

8.5 

7.3 

8.7 

9.2 

pH 

Total 

std  units 

8.7 

8.1 

8.3 

8.2 

8.5 

8.6 

pH 

Total 

std  units 

8.5 

8.2 

8.2 

8.2 

8.2 

8.4 

Phosphate-phosphorus 

Total 

mg/I 

0.215 

Potassium 

Dissolved 

mg/I 

Selenium 

Dissolved 

ug/l 

Silica 

Dissolved 

mg/I 

Silver 

Dissolved 

ug/l 

Sodium 

Dissolved 

mg/I 

Sodium  adsorption  ratio 

None 

Sodium,  percent  total  cations 

% 

Specific  conductance 

Total 

uS/cm  @25C 

692 

743 

774 

768 

721 

696 

Specific  conductance 

Total 

uS/cm  @25C 

689 

744 

806 

783 

734 

679 

Stream  flow,  instantaneous 

ft3/s 

3.6 

0.14 

0.4 

0.7 

3.8 

4.2 

Stream  flow,  instantaneous 

m3/sec 

0.1 

0 

0.01 

0.02 

0.11 

0.12 

Strontium 

Dissolved 

ug/l 

Sulfate 

Dissolved 

mg/I 

Temperature,  water 

deg  C 

11.5 

13 

15 

17.5 

8 

7 

Total  dissolved  solids 

Dissolved 

mg/I 

416 

456 

488 

460 

428 

406 

Vanadium 

Dissolved 

ug/l 

Zinc 

Dissolved 

ug/l 

6 

8 

<3 

<3 

3 

4 

Zinc 

Recoverable 

ug/l 

<10 

10 

<10 

<10 

<10 

20 

Appendix  F  -  Water  Resources  Study  Area 


Tallahassee  Creek 


Station  Number  07094300  07094300  07094300 

Date  6/26/1992  8/13/1992  10/29/1992 


Alkalinity,  total 

Alpha  emitting  radium  isotopes 

Alpha  particle 

Alpha  particle 

Alpha  particle 

Alpha  particle 

Aluminum 

Ammonia  and  ammonium 

Ammonia  and  ammonium 

Arsenic 

Barium 

Barium 

Beryllium 

Beta  particle 

Beta  particle 

Beta  particle 

Beta  particle 

Cadmium 

Cadmium 

Calcium 

Carbon  dioxide 

Chloride 

Chromium 

Cobalt 

Copper 

Copper 

Gross-Uranium 
Hardness,  Ca,  Mg 
Hydrogen  ion 
Nitrate  +  Nitrite 
Iron 
Iron 


Total 

mg/I  CaC03 

Dissolved 

pCi/L 

Dissolved 

pCi/L 

Dissolved 

ug/l 

Suspended 

pCi/L 

Suspended 

ug/l 

Dissolved 

ug/l 

Total 

mg/I  as  N 

Total 

mg/I  NH4 

Dissolved 

ug/l 

Dissolved 

ug/l 

Dissolved 

ug/l 

Dissolved 

ug/l 

Dissolved 

pCi/L 

Dissolved 

pCi/L 

Suspended 

pCi/L 

Suspended 

pCi/L 

Dissolved 

ug/l 

Total 

ug/l 

Dissolved 

mg/I 

Total 

mg/I 

Dissolved 

mg/I 

Recoverable 

ug/l 

Dissolved 

ug/l 

Dissolved 

ug/l 

Recoverable 

ug/l 

Dissolved 

ug/l 

mg/I  CaC03 

Total 

mg/I 

Total 

mg/I  as  N 

Dissolved 

ug/l 

Recoverable 

ug/l 

0.137  0.017  0.024 

0.176  0.022  0.031 


<1 

<0.1 

<0.1 

<1 

<1 

<1 

2 

<1 

<1 

20 

1 

<1 

<0.001 

<0.001 

<0.001 

0.122 

0.055 

0.039 

71 

24 

17 

7600 

110 

30 

Appendix  F  -  Water  Resources  Study  Area 


Tallahassee  Creek 


Station  Number  07094300  07094300  07094300 

Date  6/26/1992  8/13/1992  10/29/1992 


Lead 

Lead 

Lithium 

Magnesium 

Manganese 

Manganese 

Molybdenum 

Nitrate 

Organic  carbon 

Orthophosphate 

Oxygen 

pH 

pH 

Phosphate-phosphorus 

Potassium 

Selenium 

Silica 

Silver 

Sodium 

Sodium  adsorption  ratio 
Sodium,  percent  total  cations 
Specific  conductance 
Specific  conductance 
Stream  flow,  instantaneous 
Stream  flow,  instantaneous 
Strontium 
Sulfate 

Temperature,  water 

Total  dissolved  solids 

Vanadium 

Zinc 

Zinc 


Dissolved 

ug/l 

Recoverable 

ug/l 

Dissolved 

ug/l 

Dissolved 

mg/I 

Dissolved 

ug/l 

Recoverable 

ug/l 

Dissolved 

ug/l 

Total 

mg/I  as  N 

Total 

mg/I 

Total 

mg/I  as  P 

Dissolved 

mg/I 

Total 

std  units 

Total 

std  units 

Total 

mg/I 

Dissolved 

mg/I 

Dissolved 

ug/l 

Dissolved 

mg/I 

Dissolved 

ug/l 

Dissolved 

mg/I 

None 

% 

Total 

uS/cm  @25C 

Total 

uS/cm  @25C 

ft3/s 

m3/sec 

Dissolved 

ug/l 

Dissolved 

mg/I 

deg  C 

Dissolved 

mg/I 

Dissolved 

ug/l 

Dissolved 

ug/l 

Recoverable 

ug/l 

<0.5 

<0.5 

<0.5 

4 

<1 

<1 

16  67  29 

1800  80  <10 


7.7 

7.8 

8.6 

8.4 

8.4 

8.4 

7.8 

8.4 

8.2 

396 

696 

707 

386 

682 

706 

32 

0.68 

0.2 

0.9 

0.02 

0.01 

14 

17 

10.5 

220 

402 

411 

<3 

<3 

<3 

150 

<10 

<10 

Appendix  F  -  Water  Resources  Study  Area 


Tallahassee  Creek 


Station  Number 

Date 

382917105225200 

4/24/1987 

382917105225200 

6/3/1987 

382917105225200 

10/29/1987 

382917105225200 

4/20/1990 

Alkalinity,  total 

Total 

mg/I  CaC03 

470 

Aluminum 

Dissolved 

ug/l 

50 

Ammonia  and  ammonium 

Total 

mg/I  N 

<0.01 

Ammonia  and  ammonium 

Total 

mg/I  NH4 

<0.013 

Barium 

Dissolved 

ug/l 

78 

Beryllium 

Dissolved 

ug/l 

<0.5 

Cadmium 

Dissolved 

ug/l 

<1 

<0.1 

Cadmium 

Total 

ug/l 

<1 

Calcium 

Dissolved 

mg/I 

53 

Carbon  dioxide 

Total 

mg/I 

2.7 

Cobalt 

Dissolved 

ug/l 

<3 

Copper 

Dissolved 

ug/l 

<10 

1 

Copper 

Recoverable 

ug/l 

3 

Hardness,  Ca,  Mg 

mg/I  CaC03 

228 

Hydrogen  ion 

Total 

mg/I 

<0.001 

<0.001 

<0.001 

0.00001 

Nitrate  +  Nitrite 

Total 

mg/I  as  N 

0.104 

Iron 

Dissolved 

ug/l 

24 

11 

Iron 

Recoverable 

ug/l 

370 

Lead 

Dissolved 

ug/l 

<10 

<0.5 

Lead 

Recoverable 

ug/l 

1 

Lithium 

Dissolved 

ug/l 

29 

Magnesium 

Dissolved 

mg/I 

23 

Manganese 

Dissolved 

ug/l 

12 

130 

Manganese 

Recoverable 

ug/l 

190 

Molybdenum 

Dissolved 

ug/l 

<10 

Nitrate 

Total 

mg/I  as  N 

Nitrite 

Total 

mg/I  as  N 

Organic  carbon 

Total 

mg/I 

5.5 

Orthophosphate 

Total 

mg/I  as  P 

Oxygen 

Dissolved 

mg/I 

9.7 

8 

8.6 

Oxygen 

Dissolved 

mg/I 

pH 

Total 

std  units 

8.9 

8.5 

8.9 

8.3 

Appendix  F  -  Water  Resources  Study  Area 


Tallahassee  Creek 


Station  Number 

Date 

382917105225200 

4/24/1987 

382917105225200 

6/3/1987 

382917105225200 

10/29/1987 

382917105225200 

4/20/1990 

pH 

Total 

std  units 

8.3 

Phosphate-phosphorus 

Total 

mg/I 

Potassium 

Dissolved 

mg/I 

3.4 

Silica 

Dissolved 

mg/I 

28 

Sodium 

Dissolved 

mg/I 

33 

Sodium  adsorption  ratio 

None 

0.95 

Sodium,  percent  total  cations 

% 

24 

Specific  conductance 

Total 

uS/cm  @25C 

394 

521 

600 

736 

Specific  conductance 

Total 

uS/cm  @25C 

708 

Stream  flow,  instantaneous 

ft3/s 

172 

42 

8.2 

0.54 

Stream  flow,  instantaneous 

m3/sec 

4.9 

1.2 

0.23 

0.02 

Strontium 

Dissolved 

ug/l 

530 

Temperature,  water 

deg  C 

6.5 

13 

13 

8 

Total  dissolved  solids 

Dissolved 

mg/I 

451 

Vanadium 

Dissolved 

ug/l 

<6 

Zinc 

Dissolved 

ug/l 

12 

5 

Zinc 

Recoverable 

ug/l 

20 

Appendix  F  -  Water  Resources  Study  Area 


Tallahassee  Creek 


382917105225200  382917105225200  382917105225200  382917105225200 
5/15/1990  5/22/1990  5/30/1990  6/5/1990 


Alkalinity,  total 

Total 

mg/I  CaC03 

Aluminum 

Dissolved 

ug/l 

Ammonia  and  ammonium 

Total 

mg/I  N 

Ammonia  and  ammonium 

Total 

mg/I  NH4 

Barium 

Dissolved 

ug/l 

Beryllium 

Dissolved 

ug/l 

Cadmium 

Dissolved 

ug/l 

Cadmium 

Total 

ug/l 

Calcium 

Dissolved 

mg/I 

Carbon  dioxide 

Total 

mg/I 

Cobalt 

Dissolved 

ug/l 

Copper 

Dissolved 

ug/l 

Copper 

Recoverable 

ug/l 

Hardness,  Ca,  Mg 

mg/I  CaC03 

Hydrogen  ion 

Total 

mg/I 

Nitrate  +  Nitrite 

Total 

mg/I  as  N 

Iron 

Dissolved 

ug/l 

Iron 

Recoverable 

ug/l 

Lead 

Dissolved 

ug/l 

Lead 

Recoverable 

ug/l 

Lithium 

Dissolved 

ug/l 

Magnesium 

Dissolved 

mg/I 

Manganese 

Dissolved 

ug/l 

Manganese 

Recoverable 

ug/l 

Molybdenum 

Dissolved 

ug/l 

Nitrate 

Total 

mg/I  as  N 

Nitrite 

Total 

mg/I  as  N 

Organic  carbon 

Total 

mg/I 

Orthophosphate 

Total 

mg/I  as  P 

Oxygen 

Dissolved 

mg/I 

Oxygen 

Dissolved 

mg/I 

pH 

Total 

std  units 

Station  Number 
Date 


Appendix  F  -  Water  Resources  Study  Area 


Tallahassee  Creek 


Station  Number 
Date 

pH 

Phosphate-phosphorus 

Potassium 

Silica 

Sodium 

Sodium  adsorption  ratio 
Sodium,  percent  total  cations 
Specific  conductance 
Specific  conductance 
Stream  flow,  instantaneous 
Stream  flow,  instantaneous 
Strontium 

Temperature,  water 

Total  dissolved  solids 

Vanadium 

Zinc 

Zinc 


Total 

std  units 

Total 

mg/I 

Dissolved 

mg/I 

Dissolved 

mg/I 

Dissolved 

mg/I 

None 

% 

Total 

uS/cm  @25C 

Total 

uS/cm  @25C 

ft3/s 

m3/sec 

Dissolved 

ug/l 

deg  C 

Dissolved 

mg/I 

Dissolved 

ug/l 

Dissolved 

ug/l 

Recoverable 

ug/l 

382917105225200  382917105225200  382917105225200  382917105225200 
5/15/1990  5/22/1990  5/30/1990  6/5/1990 


554 


600 


630 


620 


Appendix  F  -  Water  Resources  Study  Area 


Tallahassee  Creek 


Station  Number  382917105225200  382917105225200  382917105225200  382917105225200 

Date  6/7/1990  6/11/1990  6/24/1990  7/19/1990 


Alkalinity,  total 

Total 

mg/I  CaC03 

Aluminum 

Dissolved 

ug/l 

Ammonia  and  ammonium 

Total 

mg/I  N 

0.03 

0.03 

Ammonia  and  ammonium 

Total 

mg/I  NH4 

0.039 

0.039 

Barium 

Dissolved 

ug/l 

Beryllium 

Dissolved 

ug/l 

Cadmium 

Dissolved 

ug/l 

<0.1 

0.1 

Cadmium 

Total 

ug/l 

<1 

<1 

Calcium 

Dissolved 

mg/I 

Carbon  dioxide 

Total 

mg/I 

Cobalt 

Dissolved 

ug/l 

Copper 

Dissolved 

ug/l 

1 

1 

Copper 

Recoverable 

ug/l 

5 

7 

Hardness,  Ca,  Mg 

mg/I  CaC03 

Hydrogen  ion 

Total 

mg/I 

<0.001 

<0.001 

Nitrate  +  Nitrite 

Total 

mg/I  as  N 

0.062 

0.203 

Iron 

Dissolved 

ug/l 

16 

10 

Iron 

Recoverable 

ug/l 

650 

6300 

Lead 

Dissolved 

ug/l 

<0.5 

<0.5 

Lead 

Recoverable 

ug/l 

2 

5 

Lithium 

Dissolved 

ug/l 

Magnesium 

Dissolved 

mg/I 

Manganese 

Dissolved 

ug/l 

69 

120 

Manganese 

Recoverable 

ug/l 

100 

360 

Molybdenum 

Dissolved 

ug/l 

Nitrate 

Total 

mg/I  as  N 

Nitrite 

Total 

mg/I  as  N 

Organic  carbon 

Total 

mg/I 

Orthophosphate 

Total 

mg/I  as  P 

Oxygen 

Dissolved 

mg/I 

7.4 

7.8 

Oxygen 

Dissolved 

mg/I 

pH 

Total 

std  units 

8.5 

8.5 

Appendix  F  -  Water  Resources  Study  Area 


Tallahassee  Creek 


Station  Number 

Date 

382917105225200 

6/7/1990 

382917105225200 

6/11/1990 

382917105225200 

6/24/1990 

382917105225200 

7/19/1990 

pH 

Total 

std  units 

8.4 

8.3 

Phosphate-phosphorus 

Total 

mg/I 

Potassium 

Dissolved 

mg/I 

Silica 

Dissolved 

mg/I 

Sodium 

Dissolved 

mg/I 

Sodium  adsorption  ratio 

None 

Sodium,  percent  total  cations 

% 

Specific  conductance 

Total 

uS/cm  @25C 

645 

698 

699 

702 

Specific  conductance 

Total 

uS/cm  @25C 

600 

691 

Stream  flow,  instantaneous 

ft3/s 

2.6 

4.7 

Stream  flow,  instantaneous 

m3/sec 

0.08 

0.13 

Strontium 

Dissolved 

ug/l 

Temperature,  water 

deg  C 

20 

15 

Total  dissolved  solids 

Dissolved 

mg/I 

365 

428 

Vanadium 

Dissolved 

ug/l 

Zinc 

Dissolved 

ug/l 

9 

<3 

Zinc 

Recoverable 

ug/l 

<10 

30 

Appendix  F  -  Water  Resources  Study  Area 


Tallahassee  Creek 


Station  Number  382917105225200  382917105225200  382917105225200  382917105225200 

Date  8/30/1990  8/31/1990  11/1/1990  4/3/1991 


Alkalinity,  total 

Total 

mg/I  CaC03 

Aluminum 

Dissolved 

ug/l 

Ammonia  and  ammonium 

Total 

mg/I  N 

0.02 

0.02 

Ammonia  and  ammonium 

Total 

mg/I  NH4 

0.026 

0.026 

Barium 

Dissolved 

ug/l 

Beryllium 

Dissolved 

ug/l 

Cadmium 

Dissolved 

ug/l 

<0.1 

<0.1 

Cadmium 

Total 

ug/l 

<1 

<1 

Calcium 

Dissolved 

mg/I 

Carbon  dioxide 

Total 

mg/I 

Cobalt 

Dissolved 

ug/l 

Copper 

Dissolved 

ug/l 

1 

1 

Copper 

Recoverable 

ug/l 

2 

1 

Hardness,  Ca,  Mg 

mg/I  CaC03 

Hydrogen  ion 

Total 

mg/I 

<0.001 

<0.001 

Nitrate  +  Nitrite 

Total 

mg/I  as  N 

0.19 

0.02 

Iron 

Dissolved 

ug/l 

15 

18 

Iron 

Recoverable 

ug/l 

510 

120 

Lead 

Dissolved 

ug/l 

<0.5 

<0.5 

Lead 

Recoverable 

ug/l 

1 

<1 

Lithium 

Dissolved 

ug/l 

Magnesium 

Dissolved 

mg/I 

Manganese 

Dissolved 

ug/l 

100 

39 

Manganese 

Recoverable 

ug/l 

140 

60 

Molybdenum 

Dissolved 

ug/l 

Nitrate 

Total 

mg/I  as  N 

0.02 

Nitrite 

Total 

mg/I  as  N 

<0.01 

Organic  carbon 

Total 

mg/I 

Orthophosphate 

Total 

mg/I  as  P 

0.07 

Oxygen 

Dissolved 

mg/I 

7.9 

8.6 

Oxygen 

Dissolved 

mg/I 

8.6 

pH 

Total 

std  units 

8.4 

8.7 

Appendix  F  -  Water  Resources  Study  Area 


Tallahassee  Creek 


Station  Number  382917105225200  382917105225200  382917105225200  382917105225200 


Date 

8/30/1990 

8/31/1990 

11/1/1990 

4/3/1991 

pH 

Total 

std  units 

8.3 

8.5 

Phosphate-phosphorus 

Total 

mg/I 

0.215 

Potassium 

Dissolved 

mg/I 

Silica 

Dissolved 

mg/I 

Sodium 

Dissolved 

mg/I 

Sodium  adsorption  ratio 

None 

Sodium,  percent  total  cations 

% 

Specific  conductance 

Total 

uS/cm  @25C 

699 

673 

692 

726 

Specific  conductance 

Total 

uS/cm  @25C 

698 

689 

Stream  flow,  instantaneous 

ft3/s 

2.8 

3.6 

Stream  flow,  instantaneous 

m3/sec 

0.08 

0.1 

Strontium 

Dissolved 

ug/l 

Temperature,  water 

deg  C 

15 

11.5 

Total  dissolved  solids 

Dissolved 

mg/I 

431 

416 

Vanadium 

Dissolved 

ug/l 

Zinc 

Dissolved 

ug/l 

<3 

6 

Zinc 

Recoverable 

ug/l 

10 

<10 

Appendix  F  -  Water  Resources  Study  Area 


Tallahassee  Creek 


Station  Number  382917105225200  382917105225200  382917105225200  382917105225200 

Date  4/25/1991  5/8/1991  5/16/1991  6/12/1991 


Alkalinity,  total 

Total 

mg/I  CaC03 

Aluminum 

Dissolved 

ug/l 

Ammonia  and  ammonium 

Total 

mg/I  N 

0.019 

Ammonia  and  ammonium 

Total 

mg/I  NH4 

0.024 

Barium 

Dissolved 

ug/l 

Beryllium 

Dissolved 

ug/l 

Cadmium 

Dissolved 

ug/l 

<0.1 

Cadmium 

Total 

ug/l 

<1 

Calcium 

Dissolved 

mg/I 

Carbon  dioxide 

Total 

mg/I 

Cobalt 

Dissolved 

ug/l 

Copper 

Dissolved 

ug/l 

1 

Copper 

Recoverable 

ug/l 

5 

Hardness,  Ca,  Mg 

mg/I  CaC03 

Hydrogen  ion 

Total 

mg/I 

0.00001 

Nitrate  +  Nitrite 

Total 

mg/I  as  N 

0.103 

Iron 

Dissolved 

ug/l 

16 

Iron 

Recoverable 

ug/l 

220 

Lead 

Dissolved 

ug/l 

0.5 

Lead 

Recoverable 

ug/l 

1 

Lithium 

Dissolved 

ug/l 

Magnesium 

Dissolved 

mg/I 

Manganese 

Dissolved 

ug/l 

38 

Manganese 

Recoverable 

ug/l 

50 

Molybdenum 

Dissolved 

ug/l 

Nitrate 

Total 

mg/I  as  N 

Nitrite 

Total 

mg/I  as  N 

Organic  carbon 

Total 

mg/I 

Orthophosphate 

Total 

mg/I  as  P 

Oxygen 

Dissolved 

mg/I 

8.3 

Oxygen 

Dissolved 

mg/I 

pH 

Total 

std  units 

8.1 

Appendix  F  -  Water  Resources  Study  Area 


Tallahassee  Creek 


Station  Number 

382917105225200 

382917105225200 

382917105225200 

382917105225200 

Date 

4/25/1991 

5/8/1991 

5/16/1991 

6/12/1991 

pH 

Phosphate-phosphorus 

Potassium 

Silica 

Sodium 

Sodium  adsorption  ratio 
Sodium,  percent  total  cations 
Specific  conductance 
Specific  conductance 
Stream  flow,  instantaneous 
Stream  flow,  instantaneous 
Strontium 

Temperature,  water 

Total  dissolved  solids 

Vanadium 

Zinc 

Zinc 


Appendix  F  -  Water  Resources  Study  Area 


Total 

std  units 

8.2 

Total 

mg/I 

Dissolved 

mg/I 

Dissolved 

mg/I 

Dissolved 

mg/I 

None 

% 

Total 

uS/cm  @25C 

743 

Total 

uS/cm  @25C 

744 

ft3/s 

0.14 

m3/sec 

0 

Dissolved 

ug/l 

deg  C 

13 

Dissolved 

mg/I 

456 

Dissolved 

ug/l 

Dissolved 

ug/l 

8 

Recoverable 

ug/l 

10 

Tallahassee  Creek 


Station  Number  382917105225200  382917105225200  382917105225200  382917105225200 

Date  6/20/1991  6/25/1991  7/18/1991  7/31/1991 


Alkalinity,  total 

Total 

mg/I  CaC03 

Aluminum 

Dissolved 

ug/l 

Ammonia  and  ammonium 

Total 

mg/I  N 

0.019 

0.02 

Ammonia  and  ammonium 

Total 

mg/I  NH4 

0.024 

0.026 

Barium 

Dissolved 

ug/l 

Beryllium 

Dissolved 

ug/l 

Cadmium 

Dissolved 

ug/l 

<0.1 

<0.1 

Cadmium 

Total 

ug/l 

<1 

<1 

Calcium 

Dissolved 

mg/I 

Carbon  dioxide 

Total 

mg/I 

Cobalt 

Dissolved 

ug/l 

Copper 

Dissolved 

ug/l 

1 

<1 

Copper 

Recoverable 

ug/l 

3 

6 

Hardness,  Ca,  Mg 

mg/I  CaC03 

Hydrogen  ion 

Total 

mg/I 

0.00001 

0.00001 

Nitrate  +  Nitrite 

Total 

mg/I  as  N 

0.018 

0.04 

Iron 

Dissolved 

ug/l 

13 

18 

Iron 

Recoverable 

ug/l 

150 

160 

Lead 

Dissolved 

ug/l 

<0.5 

<0.5 

Lead 

Recoverable 

ug/l 

1 

5 

Lithium 

Dissolved 

ug/l 

Magnesium 

Dissolved 

mg/I 

Manganese 

Dissolved 

ug/l 

73 

120 

Manganese 

Recoverable 

ug/l 

90 

150 

Molybdenum 

Dissolved 

ug/l 

Nitrate 

Total 

mg/I  as  N 

Nitrite 

Total 

mg/I  as  N 

Organic  carbon 

Total 

mg/I 

Orthophosphate 

Total 

mg/I  as  P 

Oxygen 

Dissolved 

mg/I 

8.5 

7.3 

Oxygen 

Dissolved 

mg/I 

pH 

Total 

std  units 

8.3 

8.2 

Appendix  F  -  Water  Resources  Study  Area 


Tallahassee  Creek 


Station  Number 

Date 

382917105225200 

6/20/1991 

382917105225200 

6/25/1991 

382917105225200 

7/18/1991 

382917105225200 

7/31/1991 

pH 

Total 

std  units 

8.2 

8.2 

Phosphate-phosphorus 

Total 

mg/I 

Potassium 

Dissolved 

mg/I 

Silica 

Dissolved 

mg/I 

Sodium 

Dissolved 

mg/I 

Sodium  adsorption  ratio 

None 

Sodium,  percent  total  cations 

% 

Specific  conductance 

Total 

uS/cm  @25C 

774 

728 

768 

740 

Specific  conductance 

Total 

uS/cm  @25C 

806 

783 

Stream  flow,  instantaneous 

ft3/s 

0.4 

0.7 

Stream  flow,  instantaneous 

m3/sec 

0.01 

0.02 

Strontium 

Dissolved 

ug/l 

Temperature,  water 

deg  C 

15 

17.5 

Total  dissolved  solids 

Dissolved 

mg/I 

488 

460 

Vanadium 

Dissolved 

ug/l 

Zinc 

Dissolved 

ug/l 

<3 

<3 

Zinc 

Recoverable 

ug/l 

<10 

<10 

Appendix  F  -  Water  Resources  Study  Area 


Tallahassee  Creek 


Station  Number  382917105225200  382917105225200  382917105225200  382917105225200 

Date  10/24/1991  3/12/1992  3/24/1992 


Alkalinity,  total 

Total 

mg/I  CaC03 

Aluminum 

Dissolved 

ug/l 

Ammonia  and  ammonium 

Total 

mg/I  N 

0.029 

Ammonia  and  ammonium 

Total 

mg/I  NH4 

0.037 

Barium 

Dissolved 

ug/l 

Beryllium 

Dissolved 

ug/l 

Cadmium 

Dissolved 

ug/l 

<0.1 

Cadmium 

Total 

ug/l 

<1 

Calcium 

Dissolved 

mg/I 

Carbon  dioxide 

Total 

mg/I 

Cobalt 

Dissolved 

ug/l 

Copper 

Dissolved 

ug/l 

<1 

Copper 

Recoverable 

ug/l 

2 

Hardness,  Ca,  Mg 

mg/I  CaC03 

Hydrogen  ion 

Total 

mg/I 

<0.001 

Nitrate  +  Nitrite 

Total 

mg/I  as  N 

0.034 

Iron 

Dissolved 

ug/l 

31 

Iron 

Recoverable 

ug/l 

170 

Lead 

Dissolved 

ug/l 

0.6 

Lead 

Recoverable 

ug/l 

1 

Lithium 

Dissolved 

ug/l 

Magnesium 

Dissolved 

mg/I 

Manganese 

Dissolved 

ug/l 

62 

Manganese 

Recoverable 

ug/l 

80 

Molybdenum 

Dissolved 

ug/l 

Nitrate 

Total 

mg/I  as  N 

Nitrite 

Total 

mg/I  as  N 

Organic  carbon 

Total 

mg/I 

Orthophosphate 

Total 

mg/I  as  P 

Oxygen 

Dissolved 

mg/I 

8.7 

Oxygen 

Dissolved 

mg/I 

pH 

Total 

std  units 

8.5 

Appendix  F  -  Water  Resources  Study  Area 


Tallahassee  Creek 


Station  Number 

382917105225200 

382917105225200 

382917105225200 

382917105225200 

Date 

10/24/1991 

3/12/1992 

3/24/1992 

4/6/1992 

pH 

Phosphate-phosphorus 

Potassium 

Silica 

Sodium 

Sodium  adsorption  ratio 
Sodium,  percent  total  cations 
Specific  conductance 
Specific  conductance 
Stream  flow,  instantaneous 
Stream  flow,  instantaneous 
Strontium 

Temperature,  water 

Total  dissolved  solids 

Vanadium 

Zinc 

Zinc 


Appendix  F  -  Water  Resources  Study  Area 


Total 

std  units 

8.2 

Total 

mg/I 

Dissolved 

mg/I 

Dissolved 

mg/I 

Dissolved 

mg/I 

None 

% 

Total 

uS/cm  @25C 

721 

Total 

uS/cm  @25C 

734 

ft3/s 

3.8 

m3/sec 

0.11 

Dissolved 

ug/l 

deg  C 

8 

Dissolved 

mg/I 

4.33 

Dissolved 

ug/l 

Dissolved 

ug/l 

3 

Recoverable 

ug/l 

<10 

Tallahassee  Creek 


Station  Number  382917105225200  382917105225200  382917105225200  382917105225200 

Date  4/10/1992  4/14/1992  4/23/1992  5/22/1992 


Alkalinity,  total 

Total 

mg/I  CaC03 

Aluminum 

Dissolved 

ug/l 

Ammonia  and  ammonium 

Total 

mg/I  N 

0.018 

Ammonia  and  ammonium 

Total 

mg/I  NH4 

0.023 

Barium 

Dissolved 

ug/l 

Beryllium 

Dissolved 

ug/l 

Cadmium 

Dissolved 

ug/l 

0.1 

Cadmium 

Total 

ug/l 

<1 

Calcium 

Dissolved 

mg/I 

Carbon  dioxide 

Total 

mg/I 

Cobalt 

Dissolved 

ug/l 

Copper 

Dissolved 

ug/l 

<1 

Copper 

Recoverable 

ug/l 

2 

Hardness,  Ca,  Mg 

mg/I  CaC03 

Hydrogen  ion 

Total 

mg/I 

<0.001 

Nitrate  +  Nitrite 

Total 

mg/I  as  N 

0.133 

Iron 

Dissolved 

ug/l 

8 

Iron 

Recoverable 

ug/l 

870 

Lead 

Dissolved 

ug/l 

<0.5 

Lead 

Recoverable 

ug/l 

<1 

Lithium 

Dissolved 

ug/l 

Magnesium 

Dissolved 

mg/I 

Manganese 

Dissolved 

ug/l 

60 

Manganese 

Recoverable 

ug/l 

120 

Molybdenum 

Dissolved 

ug/l 

Nitrate 

Total 

mg/I  as  N 

Nitrite 

Total 

mg/I  as  N 

Organic  carbon 

Total 

mg/I 

Orthophosphate 

Total 

mg/I  as  P 

Oxygen 

Dissolved 

mg/I 

9.2 

Oxygen 

Dissolved 

mg/I 

pH 

Total 

std  units 

8.6 

Appendix  F  -  Water  Resources  Study  Area 


Tallahassee  Creek 


Station  Number 

382917105225200 

382917105225200 

382917105225200 

382917105225200 

Date 

4/10/1992 

4/14/1992 

4/23/1992 

5/22/1992 

pH 

Total 

std  units 

8.4 

Phosphate-phosphorus 

Total 

mg/I 

Potassium 

Dissolved 

mg/I 

Silica 

Dissolved 

mg/I 

Sodium 

Dissolved 

mg/I 

Sodium  adsorption  ratio 

None 

Sodium,  percent  total  cations 

% 

Specific  conductance 

Total 

uS/cm  @25C 

702 

741 

696 

714 

Specific  conductance 

Total 

uS/cm  @25C 

679 

Stream  flow,  instantaneous 

ft3/s 

4.2 

Stream  flow,  instantaneous 

m3/sec 

0.12 

Strontium 

Dissolved 

ug/l 

Temperature,  water 

deg  C 

7 

Total  dissolved  solids 

Dissolved 

mg/I 

4.65 

Vanadium 

Dissolved 

ug/l 

Zinc 

Dissolved 

ug/l 

4 

Zinc 

Recoverable 

ug/l 

20 

Appendix  F  -  Water  Resources  Study  Area 


Tallahassee  Creek 


Station  Number  382917105225200  382917105225200  382917105225200  382917105225200 


Date 

6/9/1992 

6/26/1992 

8/13/1992 

10/29/1992 

Alkalinity,  total 

Total 

mg/I  CaC03 

Aluminum 

Dissolved 

ug/l 

Ammonia  and  ammonium 

Total 

mg/I  N 

0.137 

0.017 

0.024 

Ammonia  and  ammonium 

Total 

mg/I  NH4 

0.176 

0.022 

0.031 

Barium 

Dissolved 

ug/l 

Beryllium 

Dissolved 

ug/l 

Cadmium 

Dissolved 

ug/l 

<0.1 

<0.1 

<0.1 

Cadmium 

Total 

ug/l 

<1 

<1 

<1 

Calcium 

Dissolved 

mg/I 

Carbon  dioxide 

Total 

mg/I 

Cobalt 

Dissolved 

ug/l 

Copper 

Dissolved 

ug/l 

2 

<1 

<1 

Copper 

Recoverable 

ug/l 

20 

1 

<1 

Hardness,  Ca,  Mg 

mg/I  CaC03 

Hydrogen  ion 

Total 

mg/I 

<0.001 

<0.001 

<0.001 

Nitrate  +  Nitrite 

Total 

mg/I  as  N 

0.122 

0.055 

0.039 

Iron 

Dissolved 

ug/l 

71 

24 

17 

Iron 

Recoverable 

ug/l 

7600 

110 

30 

Lead 

Dissolved 

ug/l 

<0.5 

<0.5 

<0.5 

Lead 

Recoverable 

ug/l 

4 

<1 

<1 

Lithium 

Dissolved 

ug/l 

Magnesium 

Dissolved 

mg/I 

Manganese 

Dissolved 

ug/l 

16 

67 

29 

Manganese 

Recoverable 

ug/l 

1800 

80 

<10 

Molybdenum 

Dissolved 

ug/l 

Nitrate 

Total 

mg/I  as  N 

Nitrite 

Total 

mg/I  as  N 

Organic  carbon 

Total 

mg/I 

Orthophosphate 

Total 

mg/I  as  P 

Oxygen 

Dissolved 

mg/I 

7.7 

7.8 

8.6 

Oxygen 

Dissolved 

mg/I 

pH 

Total 

std  units 

8.4 

8.4 

8.4 

Appendix  F  -  Water  Resources  Study  Area 


Tallahassee  Creek 


Station  Number 

Date 

382917105225200 

6/9/1992 

382917105225200 

6/26/1992 

382917105225200 

8/13/1992 

382917105225200 

10/29/1992 

pH 

Total 

std  units 

7.8 

8.4 

8.2 

Phosphate-phosphorus 

Total 

mg/I 

Potassium 

Dissolved 

mg/I 

Silica 

Dissolved 

mg/I 

Sodium 

Dissolved 

mg/I 

Sodium  adsorption  ratio 

None 

Sodium,  percent  total  cations 

% 

Specific  conductance 

Total 

uS/cm  @25C 

683 

396 

696 

707 

Specific  conductance 

Total 

uS/cm  @25C 

386 

682 

706 

Stream  flow,  instantaneous 

ft3/s 

32 

0.68 

0.2 

Stream  flow,  instantaneous 

m3/sec 

0.9 

0.02 

0.01 

Strontium 

Dissolved 

ug/l 

Temperature,  water 

deg  C 

14 

17 

10.5 

Total  dissolved  solids 

Dissolved 

mg/I 

18.8 

0.74 

0.22 

Vanadium 

Dissolved 

ug/l 

Zinc 

Dissolved 

ug/l 

<3 

<3 

<3 

Zinc 

Recoverable 

ug/l 

150 

<10 

<10 

Appendix  F  -  Water  Resources  Study  Area 


Martin  Marietta  Parkdale  Quarry:  Field  Water  Quality  Martin  Marietta  Parkdale  Quarry:  Major  Ions  and  Metals  Martin  Marietta  Parkdale  Quarry:  Radionuclides 


Date 

Temperature 

DQ 

Specific 

Conductance 

pH 

QRP 

Turbidity 

Date 

Alkalinity, 
Total  as 

CaCQ3 

Chloride 

Nitrogen, 

Nitrate 

Phosphorus, 

Total 

Solids,  Total 
Dissolved 

Sulfate 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Calcium 

Chromium 

Cobalt  a 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Molybdenum 

Nickel 

Potassium 

Selenium 

Silicon 

Sodium 

Uranium 

Zinc 

n/a 

Date 

Gross  Alpha 

Gross  Beta 

Radium  226 

Radium  228 

Uranium  234 

Uranium  235 

Uranium  238 

Regulation/Well  Name 

Units 

DegC 

mg/L 

pS/ms 

n/a 

ReL. 

NTU 

Regulation/Well  Name 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Pg/L 

Regulation/Well  Name 

Units 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

Domestic  Water  Supply 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

Domestic  Water  Supply 

n/a 

n/a 

250 

10 

n/a 

500 

250 

n/a 

6 

10 

1000 

5 

n/a 

50 

n/a 

200 

300 

50 

n/a 

50 

210 

100 

n/a 

50 

n/a 

n/a 

30 

5000 

Domestic  Water  Supply 

n/a 

15 

4  mrems  per  year  (50  pCi/L  screening) 

5  (226  and  228  combined) 

5  (226  and  228  combined) 

30 

30 

30 

Aquatic  Life  Acute 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

Aquatic  Life  Acute 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

8838* 

n/a 

340 

n/a 

5* 

n/a 

16* 

n/a 

26* 

136* 

n/a 

3761* 

300 

842* 

n/a 

18.4 

n/a 

n/a 

5157* 

301* 

Aquatic  Life  Acute 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

Aquatic  Life  Chronic 

n/a 

n/a 

3 

n/a 

6.5-9.0 

n/a 

n/a 

Aquatic  Life  Chronic 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

1262* 

n/a 

150 

n/a 

0.72* 

n/a 

11* 

n/a 

16* 

5.3* 

n/a 

2078* 

n/a 

94* 

n/a 

4.6 

n/a 

n/a 

3221* 

228* 

Aquatic  Life  Chronic 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

1 

Well  1 

12/11/2018 

14.68 

4.37 

587 

7.71 

127 

743 

Well  1 

12/11/2018 

190 

8 

5.7 

0.28 

406 

99 

<  100 

<  0.80 

<  0.40 

18.3 

<  0.20 

67600 

<  4.0 

<  2.0 

<  4.0 

179 

<  1.0 

15800 

5 

40 

5.2 

2900 

2.9 

7660 

23700 

17.3 

<  20 

Well  1 

12/11/2018 

19 

22 

1 

1.5 

16 

0.07 

9.06 

2 

Well  1 

5/14/2019 

20.26 

3.98 

475 

7.16 

127 

920 

Well  1 

5/14/2019 

188 

7.5 

6.5 

0.31 

417 

95.8 

<  100 

<  0.80 

0.4 

20.7 

<  0.20 

75800 

<  4.0 

<  1.0® 

<  4.0 

122 

<  1.0 

15100 

2.9 

18.8 

<  4.0 

3030 

3.8 

7640 

23100 

13.7 

<  20 

Well  1 

5/14/2019 

18 

28 

1.2 

2.7 

19 

0 

6.45 

3 

Well  3 

12/11/2018 

16.4 

0.95 

480 

7.65 

88.5 

>  1000 

Well  3 

12/11/2018 

176 

11.6 

1.9 

0.98 

338 

63.2 

<  100 

<  0.80 

0.59 

31.4 

<  0.20 

50200 

<  4.0 

<  0.40 

<  4.0 

139 

<  1.0 

11400 

9.8 

141 

<  4.0 

2360 

3.2 

9950 

30700 

21.2 

<  20 

Well  3 

12/11/2018 

47 

71 

2.3 

2.2 

21 

1.2 

9.99 

4 

Well  3 

5/13/2019 

17.0 

6.41 

379 

7.12 

70 

821 

Well  3 

5/13/2019 

168 

9.9 

2.6 

0.41 

318 

55.7 

<  100 

<  0.80 

0.43 

18.9 

<  0.20 

48100 

<  4.0 

<  0.40 

<  4.0 

82.2 

<  1.0 

10600 

12.8 

155 

11.2 

2130 

2.2 

10700 

28200 

19.7 

<  20 

Well  3 

5/13/2019 

47 

65 

1.3 

9.7 

17 

-0.27 

7.28 

5 

Well  3 

8/28/2019 

18.0 

1.18 

411 

7.13 

9 

24.2 

Well  3 

8/28/2019 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

16.7 

n/a 

Well  3 

8/28/2019 

38 

14 

n/a 

n/a 

n/a 

n/a 

n/a 

6 

Well  10 

12/12/2018 

13.43 

4.2 

602 

7.55 

48.7 

>  1000 

Well  10 

12/12/2018 

253 

8 

0.12 

3.1 

437 

86.3 

<  100 

<  0.80 

0.42 

39.1 

<  0.20 

81400 

<  4.0 

<  2.0 

8.4 

221 

<  1.0 

16500 

24.1 

38.3 

10.2 

2550 

1.2 

13000 

22600 

38.2 

<  20 

Well  10 

12/12/2018 

120 

200 

4.4 

3.1 

25 

0.96 

17.2 

7 

Well  10 

5/13/2019 

12.86 

5.05 

480 

6.64 

110 

478 

Well  10 

5/13/2019 

228 

7.5 

0.087 

0.81 

420 

85.9 

<  100 

<  0.80 

0.4 

34 

<  0.20 

76400 

<  4.0 

<  2.0  a 

5.2 

140 

<  1.0 

14800 

5 

7.3 

<  4.0 

1640 

1.2 

13200 

20000 

16.7 

<  20 

Well  10 

5/13/2019 

25 

34 

1.4 

2.6 

11 

-0.64 

7.44 

8 

Well  10 

8/28/2019 

14.71 

4.87 

617 

6.91 

64 

330 

Well  10 

8/28/2019 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

12.6 

n/a 

Well  10 

8/28/2019 

31 

20 

n/a 

n/a 

n/a 

n/a 

n/a 

Colorado  Department  of  Public  Health  and  Environment  Water  Quality  Control  Commission 
Regulation  No.  31  -The  Basic  Standards  and  Methodologies  for  Surface  Water 
https://www.colorado.gOv/pacific/sites/default/files/31_2018%2801%29.pdf 
*  aquatic  life  fomulas  based  on  mean  hardness  of  200  mg/L  CaC03 
Exceeds  Domestic  Water  Supply  Regulations 
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Susan  Wyman,  P.E.,  P.G.  (Whetstone  Associates) 

Date: 

January  15,  2020 

Subject: 

Runoff  Modeling,  Parkdale  Quarry  Project 

Potential  impacts  to  surface  water  flow  rates  in  Currant  Creek  and  Tallahassee  Creek  resulting  from 
proposed  mining  at  the  Parkdale  Quarry  Project  were  evaluated  using  the  Natural  Resources 
Conservation  Service  (NRCS)  TR-55  method  and  HydroCAD®  modeling  software.  The  models 
estimate  the  surface  water  runoff  from  the  proposed  quarry  expansion  area  (Sale  Area)  under  existing 
conditions,  which  are  then  compared  to  the  potential  runoff  after  mining  and  reclamation. 

1.  SITE  DESCRIPTION 

1.1  Surface  Water  Flow 

The  Sale  Area  is  located  on  the  flank  of  Cactus  Mountain  and  drains  southwest  toward  Currant  Creek 
and  Tallahassee  Creek.  All  drainages  within  the  proposed  pit  disturbance  are  intermittent  or  ephemeral 
and  flow  for  limited  periods  during  most  years  in  response  to  direct  precipitation  and  snowmelt. 

The  proposed  mining  operation  would  remove  vegetation  and  overburden  soils  to  expose  the  granite 
deposit.  Granite  would  be  blasted,  excavated,  and  hauled  to  an  existing  onsite  processing  facility. 
Final  reclamation  of  the  Sale  Area  would  create  a  landscape  that  substantially  mimics  the  landscape 
in  Webster  Park,  south  of  and  bordering  the  Sale  Area.  After  mining  is  complete,  the  topography  of 
the  quarry  would  generally  slope  in  the  same  direction  and  drainage  channels  would  be  excavated  into 
the  quarry  floor  to  maintain  the  current  general  patterns  of  runoff.  The  drainage  channels  would  be 
constructed  with  a  channel  profile  and  sinuosity  similar  to  that  of  natural  drainages  in  Webster  Park 
that  feed  into  the  south  side  of  the  Arkansas  River. 

1.2  Precipitation 

Lower  areas  of  the  watershed  receive  about  13  inches  of  annual  precipitation  and  higher  elevation 
areas  receive  about  19  inches,  with  most  of  the  rainfall  events  occurring  in  July  and  August.  The 
average  precipitation  at  the  site  is  about  17  inches  annually  (BLM  2017)  with  recharge  to  groundwater 
being  estimated  to  be  about  0.16  inches  per  year  (ERM  2019). 

The  precipitation  frequency  (magnitude  and  recurrence  interval)  of  storms  for  the  site  are  shown  in 
Table  1.  The  rainfall  intensity  for  24-hour  storms  with  2-year  to  100-year  recurrence  intervals  were 
interpolated  from  the  online  NOAA  Atlas  14,  Vol.  8,  version  2  (NOAA  2020,  Attachment  1),  for  the 
purpose  of  runoff  calculations. 
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Table  1.  Design  Storm  Parameters 


Recurrence 

Interval 

Duration 

(Hours) 

Storm  Magnitude 
NOAA  Atlas 
(inches) 

100-year 

24 

4.35 

50-year 

24 

3.73 

25-year 

24 

3.17 

10-year 

24 

2.52 

5-year 

24 

2.12 

2-year 

24 

1.69 

Rainfall  is  assumed  to  follow  the  24-hr  Type  II  rainfall-time  distribution  curve  which  is  applicable  to 
this  area  of  the  United  States  (USDC,  1973). 

1.3  Hydrologic  Characteristics  of  Local  Soils 

The  dominant  soils  in  the  Sales  Area  are  Ustic  Torriorthents,  which  are  shown  as  soil  type  120  in 
Figure  1.  Additionally,  the  southern  third  of  the  drainages  are  mapped  as  the  Roy  gorge  very  gravelly 
sandy  clay  loam,  shown  as  soil  type  98  in  Figure  1  and  Table  2.  Soils  in  the  lower  reaches  of  the 
drainages,  just  north  of  Tallahassee  Creek,  are  mapped  as  Shanta  loam  (104),  Kim  loam  (50), 
Louviers-Travessilla  complex  (64),  Otero  fine  sandy  loam  (81),  and  Riverwash  (92)  (Attachment  2). 

The  Ustic  Torriorthents  and  Roygorge  gravelly  sandy  clay  loam  occupy  the  majority  of  the  area  and 
are  mapped  as  Hydrologic  Soil  Group  D.  Much  smaller  areas  are  mapped  as  Hydrologic  Group  A  and 
Group  B.  These  soil  groups  are  defined  by  the  NRCS  (2007)  as: 

Group  A.  Soils  having  a  low  runojf  potential  (high  infiltration  rate)  when  thoroughly 
wet.  Water  is  transmitted  freely  through  the  soil. 

Group  B.  Soils  having  a  moderately  low  runoff  potential  when  thoroughly  wet.  Water 
transmission  through  the  soil  is  unimpeded.  Group  B  soils  typically  have  between  10 
percent  and  20  percent  clay  and  50  percent  to  90  percent  sand  and  have  loamy  sand 
or  sandy  loam  textures. 

Group  C.  Soils  having  a  slow  infiltration  rate  when  thoroughly  wet.  These  consist 
chiefly  of  soils  having  a  layer  that  impedes  the  downward  movement  of  water  or  soils 
of  moderately  fine  texture  or  fine  texture.  These  soils  have  a  slow  rate  of  water 
transmission. 

Group  D.  Soils  having  a  very  slow  infiltration  rate  (high  runoff  potential)  when 
thoroughly  wet.  Water  movement  through  the  soil  is  restricted  or  very  restricted. 

These  consist  chiefly  of  clays  that  have  a  high  shrink-swell  potential,  soils  that  have  a 
high  water  table,  soils  that  have  a  claypan  or  clay  layer  at  or  near  the  surface,  and 
soils  that  are  shallow  over  nearly  impervious  material.  These  soils  have  a  very  slow 
rate  of  water  transmission. 
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Soil  Map — Fremont  County  Area,  Cotoracto 
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Figure  1.  Soil  Map 


Table  2.  Soils  Types  in  Vicinity  of  the  Sales  Area 


Map 

Unit 

Symbol 

Map  Unit  Name 

Acres  in  AOI 

Hydrologic 

Group 

50 

Kim  loam,  cool,  3  to  8  percent  slopes 

377.8 

B 

64 

Louviers-Travessilla  complex,  20  to  50 
percent  slopes 

252.2 

D 

81 

Otero  fine  sandy  loam,  3  to  8  percent 
slopes 

132.2 

A 

92 

Riverwash 

71.9 

n/a 

98 

Roygorge  very  gravelly  sandy  clay  loam, 

25  to  50  percent  slopes 

849.9 

D 

104 

Shanta  loam,  0  to  3  percent  slopes 

45.4 

B 

120 

Ustic  Torriorthents,  bouldery-Rock 
outcrop  complex,  35  to  90  percent  slopes 

1,712.70 

D 
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The  runoff  curve  numbers  for  the  model  were  selected  based  on  soil  type,  land  use,  and  vegetative 
cover.  A  curve  number  of  75  was  applied  for  pinyon-juniper  with  grass  understory,  in  fair  to  good 
condition  (30-70%  vegetative  cover)  and  group  D  soils  (Table  3).  A  curve  number  of  89  was  applied 
to  areas  revegetated  with  an  herbaceous  mixture  of  grasses,  weeds,  and  low-lying  brush  in  fair 
condition.  Site  curve  numbers  are  summarized  in  Table  4. 


Table  3.  Runoff  Curve  Numbers  for  Arid  and  Semi-Arid  Rangelands 
(Table  2-2d  of  TR-55  [NRCS,  1986]) 


Cover  Description 

Curve  Numbers  for 
Hydrologic  Soil  Group 

Cover  Type 

Hydrologic 

Condition 

A 

B 

C 

D 

Herbaceous-mixture  of  grass,  weeds,  and  low-growing  brush, 
with  brush  the  minor  element 

Poor 

80 

87 

93 

Fair 

71 

81 

89 

Good 

62 

74 

85 

Oak-aspen — mountain  brush  mixture  of  oak  brush,  aspen, 
mountain  mahogany,  bitter  brush,  maple,  and  other  brush 

Poor 

66 

74 

79 

Fair 

48 

57 

63 

Good 

30 

41 

48 

Pinyon-juniper — pinyon,  juniper,  or  both;  grass  understory 

Poor 

75 

85 

89 

Fair 

58 

73 

80 

Good 

41 

61 

71 

Sagebrush  with  grass  understory 

Poor 

67 

80 

85 

Fair 

51 

63 

70 

Good 

35 

47 

55 

Desert  shrub — major  plants  include  saltbush,  greasewood, 
creosote  bush,  blackbrush,  bursage,  palo  verde,  mesquite,  and 
cactus 

Poor 

63 

77 

85 

88 

Fair 

55 

72 

81 

86 

Good 

49 

68 

79 

84 

Gravel  Road 

76 

85 

89 

91 

Notes: 

Based  on  average  runoff  condition,  and  la,  =  0.2S. 

Poor:  <30%  ground  cover  (litter,  grass,  and  brush  overstory). 
Fair:  30  to  70%  ground  cover. 

Good:  >  70%  ground  cover. 

'3'  Source  for  gravel  road  CN  is  Table  2-2a  of  TR-55  (NRCS  1 986) 


Table  4.  Runoff  Curve  Numbers  for  Parkdale  Quarry  Sales  Area 


Description 

CN 

Pinyon-juniper,  grass  understory,  fair  to  good  condition.  Group  D  soils 

75 

Herbaceous  mixture  of  grasses,  weeds,  low-lying  brush,  fair  condition  (revegetated) 

89 

1.4  Approach  for  Evaluation  of  Surface  Water  Impacts 

Pre-mining  and  post-mining  runoff  rates  were  computed  to  evaluate  the  relative  changes  in  surface 
water  flow  resulting  from  mining  disturbance  (changes  in  slope,  stream  lengths,  and  vegetation).  Four 
drainages  were  simulated  in  the  pre-mining  condition  (Figure  2).  In  keeping  with  scope  of  the  analysis, 
the  pre-mining  drainage  areas  were  limited  to  the  area  from  the  southern  confluence  of  the  intermittent 
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or  ephemeral  stream  ehannels  with  Currant  Creek  or  Tallahassee  Creek  to  the  northern  boundary  of 
proposed  disturbanee. 


Figure  2.  Pre-Mining  Watersheds  Evaiuated 
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2.  RUNOFF  MODELING 

2.1  Runoff  Estimation  Methodology 

Watershed  runoff  was  estimated  using  the  methods  described  in  Technical  Release  55  (TR-55),  which 
was  developed  by  the  U.  S.  Department  of  Agriculture  Natural  Resources  Conservation  Service 
(NRCS,  1986).  TR-55  presents  simplified  procedures  to  calculate  storm  runoff  volume,  peak  rate  of 
discharge,  hydrographs,  and  storage  volumes  required  for  floodwater  reservoirs  in  small  watersheds. 

Runoff  depth  (qa)  is  calculated  in  TR-55  by  the  Curve  Number  (CN)  method,  using  the  following 
equation: 

_(R-0.25)" 

~  (P  +  0.8S) 

where:  qa  =  Runoff  depth,  inches  (qd  =  0,  if  P  <  0.2S), 

P  =  Rainfall  depth,  inches 

S  =  Potential  maximum  rainfall  retention  after  runoff  begins,  inches 

This  method  assumes  initial  abstraction  (losses  before  runoff  begins  due  to  retention  in  surface 
depressions,  interception  by  vegetation,  evaporation,  infiltration  etc.)  is  equal  to  0.2S. 

The  parameter  S  is  related  to  curve  number  (CN)  by: 
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S 


1000 

CN 


-10 


Site-specific  curve  numbers  are  discussed  in  Section  1.3. 


Runoff  volume  (Q)  is  obtained  from  :  Q  =  HI-  A-  43,560 


where:  Q 
qd 
A 


Runoff  volume,  cubic  feet 
Runoff  depth,  inches 
Catchment  area,  acres 


Peak  discharge  is  calculated  using  Time  of  Concentration  (Tc)  which  is  the  time  it  takes  for  runoff  to 
travel  from  the  most  hydraulically  distant  point  in  the  watershed  (or  sub-basin)  to  a  point  of  interest. 
Tc  is  the  sum  of  travel  time  for  sheet  flow  (Tsh)  plus  the  travel  time  for  shallow  concentrated  overland 
flow  (Tsc)  plus  the  travel  time  for  channel  flow  (Tch). 


Figure  4.  Location  of  Sheet  Fiow,  Shaiiow  Concentrated  Fiow,  and  Channei  Fiow  within  a 

Basin 


Sheet  flow  occurs  over  plane  surfaces  in  the  “headwaters”  or  uppermost  reaches  of  the  watershed,  as 
shown  in  Figure  4  above.  For  the  pre-mining  condition  at  the  Parkdale  Quarry  Sales  Area,  sheet  flow 
is  assumed  to  occur  in  the  upper  80  feet  of  the  sub-basin.  Sheet  flow  travel  time  is  calculated  using 
the  simplified  form  of  Manning’s  kinematic  solution  from  Overton  and  Meadows  (1976)  which  is 
Equation  3.3  of  TR55  (NRCS,  1986): 

_  0.007  (nL)°-^ 

—  pO.5^0.4 
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where: 

Tsh  =  sheet  flow  travel  time  (hr) 
n  =  Manning’s  roughness  coefficient  for  surface  flow 
L  =  flow  length  (ft) 

P  =  24-hour  rainfall  (in) 

s  =  land  slope  (ft/ft) 

Shallow  concentrated  flow  has  been  assumed  to  occur  from  the  end  of  sheet  flow  until  the  flow  path 
reaches  an  incised  intermittent  stream  channel.  The  travel  time  for  shallow  concentrated  flow  is 
calculated  as: 

L 

“  3600 -V 

where: 

Tsc  =  shallow  concentrated  flow  travel  time  (hr) 

L  =  flow  length  (ft) 

3600=  conversion  factor  for  seconds  to  hours 

V  =  velocity  on  unpaved  surface,  interpolated  from  Figure  3- 1  of  TR-55  for  land  slope  (ft/s) 
or  calculated  using  Manning’s  equation: 


1.49 

V  = - 

n 

where: 


r  =  hydraulic  radius  =  depth  of  flow  =  0.4  ft 
s  =  slope  of  the  hydraulic  grade  line  (land  surface)  (ft/ft) 
n  =  Manning’s  n  (roughness  coefficient)  for  open  channel  flow  =  0.05 
Simplifying  for  unpaved  conditions: 

V  =  16.13  s'^2 


Channelized  flow  occurs  in  defined  channels  or  intermittent  drainages.  The  travel  time  for  channelized 
flow  is  calculated  using  Manning’s  equation  for  channelized  flow  and  the  channel- specific  geometry 
and  hydraulic  characteristics  (rather  than  the  simplifying  assumptions  used  for  shallow  concentrated 
flow). 

Shallow  concentrated  flow  has  been  assumed  to  occur  from  the  end  of  sheet  flow  until  the  flow  path 
reaches  a  topographically  well-defined  channel.  The  travel  time  for  shallow  concentrated  flow  is 
calculated  as: 


where: 


Tch  — 


L 

3600 -F 


Tch  =  channel  flow  travel  time  (hr) 
L  =  flow  length  (ft) 
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3600=  conversion  factor  for  seconds  to  hours 

V  =  velocity  (ft/sec)  calculated  using  Manning’s  equation  for  channelized  flow: 


where: 


r  = 
s  = 
n  = 


1.49 

V  = - 

n 


hydraulic  radius  =  cross  sectional  area  /  wetted  perimeter  (A/Pw)  (ft) 
slope  of  the  hydraulic  grade  line  (channel  bottom)  (ft/ft) 

Manning’s  n  (roughness  coefficient)  for  open  channel  flow  (as 
discussed  in  Section  2.3.2  and  Table  5) 


The  Tc  values  calculated  using  WinTR-55  and  HydroCAD  are  provided  in  Section  2.3.3. 

Runoff  peak  discharge  is  calculated  from  the  TR-55  graphical  peak  discharge  method.  This  approach 
graphically  generates  a  unit  peak  discharge  rate  (Qu)  based  upon  the  general  catchment  parameters  of 
curve  number  (CN),  initial  abstraction  (la),  precipitation  (P)  and  rainfall  distribution  type  (type  II  for 
Colorado)  and  the  individual  catchment  time  of  concentration  (Tc).  The  input  variables  used  in 
determining  Qu  using  the  graphical  method  were  determined  as  follows: 

CN  =  curve  number  based  soil  type,  as  discussed  in  Section  1.3  and  Table  4 
la  =  initial  abstraction,  lookup  value  in  Table  4-1  of  TR-55  based  on  CN 
P  =  Precipitation,  based  on  design  storms  listed  in  Table  1  of  this  tech  memo 
Tc  =  Time  of  concentration,  calculated  as  discussed  above 


Peak  discharge  (Qp)  for  the  catchment  area  is  then  calculated  from: 


Qp=QuK-^Pp 


where:  Qp 
Qu 
Am 

q 

Fp 


Sub-basin  peak  discharge  (cubic  feet  per  second  [cfs]) 
Sub-basin  unit  peak  discharge  (cfs/mi^/in  [csm/in]) 
Sub-basin  area  (square  miles) 

Runoff  (inches) 

Pond  and  swamp  adjustment  factor 


2.2  Computational  Methods 

2.2.1  NRCS  WinTR-55 

Peak  discharge  was  computed  using  the  NRCS  WinTR-55  software  (NRCS,  2009).  WinTR-55  is  a 
single-event  rainfall-runoff,  small  watershed  hydrologic  model.  The  model  generates  hydrographs 
from  urban,  agricultural,  and  rural  areas  and  at  selected  points  along  the  stream  system.  Runoff 
hydrographs  were  generated  by  the  model  and  routed  downstream  through  channels.  Multiple  sub- 
areas  were  modeled  within  the  watershed  and  routed  to  the  applicable  outfalls  on  Currant  Creek  and 
Tallahassee  Creek.  Although  the  computational  methods  employed  in  WinTR-55  are  similar  to  the 
worksheet  calculations  in  TR-55  (NRCS,  1986),  WinTR-55  uses  the  TR-20  software  engine  for  more 
accurate  analysis  of  the  hydrology  of  small  watershed  systems. 
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2.2.2  HydroCAD 

Peak  discharge  for  sub-basins  reporting  to  the  Stormwater  Retention  Pond  was  also  computed  using 
the  HydroCAD- 10  software,  distributed  by  HydroCAD  Software  Solutions,  LLC.  HydroCAD®  uses 
the  procedures  described  in  TR-55  and  TR-20  with  added  features  for  multiple  pond  routing,  variable 
pond  geometry,  pond  pumping,  exfiltration,  baseflow  and  inflow  losses  (that  is,  inflow  to  and 
exfiltration  from  reaches),  and  an  increased  number  of  “nodes”  (reaches,  sub-basin,  and  ponds)  over 
the  limited  number  available  in  WinTR-55.  The  runoff  results  computed  by  HydroCAD  are  essentially 
identical  to  those  from  the  NRCS  WinTR-55  software,  but  additional  graphing  capability,  volumetric 
calculations,  and  reporting  are  available  in  HydroCAD. 

2.3  Model  Input 

2.3.1  Watershed  Delineation 

The  model  area  was  delineated  into  four  catchments  for  the  pre-mining  simulation  (Figure  2,  Figure 
5).  These  watersheds  extended  from  the  confluence  with  Currant  Creek  or  Tallahassee  Creek  to  the 
northern  boundary  of  proposed  disturbance,  and  totaled  1,040  acres.  For  the  post-mining  simulation, 
the  total  watershed  area  was  kept  constant  with  the  pre-mining  simulation  (1,040  acres),  but  was 
subdivided  into  three  catchments  reflecting  the  proposed  constructed  stream  channels  in  the  mine 
reclamation  plan  (Figure  3,  Figure  6). 


West  Central 


Ec  St 


1  Currant  Creek 


2  Tallahassee  Creek 


3TC 


3  Tallahassee  Creek 


<7 


0 


4TC 


4  Tallahassee  Creek 


Figure  5.  HydroCAD  Node  Routing,  Pre-Mining 


1  Currant  Creek 


Figure  6.  HydroCAD  Node  Routing,  Post-Mining 
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2.3.2  Manning’ s  n 

The  value  of  Manning’s  n  selected  for  each  channel  affects  channel  velocity,  conveyance  capacity, 
and  peak  flows.  The  most  important  factors  that  affect  the  selection  of  channel  n  values  are: 

1.  Type  and  size  of  the  materials  that  compose  the  bed  and  banks  of  the  channel;  and 

2.  Shape  of  the  channel. 

Cowan  (1956)  developed  a  procedure  for  estimating  the  effects  of  these  factors  to  determine  the  value 
of  n  for  a  channel.  The  value  of  n  may  be  computed  by: 

n  =  (ub  +ni  +n2  +n3  +n4)-m 

where  : 

Ub  =  a  base  value  of  n  for  a  straight,  uniform,  smooth  channel  in  natural  materials 

ni  =  a  correction  factor  for  the  effect  of  surface  irregularities 

n2  =  a  value  for  variations  in  shape  and  size  of  the  channel  cross  section, 

na  =  a  value  for  obstructions 

n4  =  a  value  for  vegetation  and  flow  conditions 

m=  a  correction  factor  for  meandering  of  the  channel 
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Table  5.  Manning’s  “n”  Values  Used  in  Cowan’s  Method  for  Channel  Roughness 


Channel  Condition 

n  Values 

Natural 

Channels 

Borrow  Engineered 

Ditches  Channels  Natural 

Channels 

Material  Involved 

Ub 

Earth 

0.02 

0.02 

Rock  cut 

0.025 

0.022 

0.022 

0.022 

Fine  gravel 

0.024 

Coarse  gravel 

0.028 

Degree  of  Irregularity 

ni 

Smooth 

0 

Minor 

0.005 

0.005 

Moderate 

0.01 

0.01 

0.01 

0.01 

Severe 

0.02 

Variations  of  Channel  Cross  Section 

n2 

Gradual 

0 

Alternating  occasionally 

0.005 

0.005 

0.005 

0.005 

Alternating  frequently 

0.010-0.015 

0.01 

Relative  Effect  of  Obstructions 

ns 

Negligible 

0 

Minor 

0.010-0.015 

0.01 

0.01 

0.01 

Appreciable 

0.020-0.030 

0.02 

Severe 

0.040-0.060 

Vegetation 

n4 

Low 

0.005-0.010 

0.005 

0.005 

0.005 

0.005 

Medium 

0.010-0.025 

High 

0.025-0.050 

Very  high 

0.050-0.100 

Degree  of  Meandering 

Minor 

Appreciable 

Severe 

m 

1 

1.15 

1.3 

1 

1 

1 

1 

Calculated  Manning’s  n  value 

0.067 

0.052 

0.047 

0.05 

A  Manning’s  n  value  of  0.067  was  used  for  natural  channels  in  the  pre-mining  simulation  and  for 
reconstructed  channels  in  the  post-mining  simulation.  These  values  affect  the  Time  of  Concentration 
(Section  2.3.3)  and  therefore  the  timing  of  peak  flows,  but  do  not  affect  the  total  volumetric  runoff 
predicted  by  the  model. 


2.3.3  Time  of  Concentration 

As  described  in  Section  2.1,  Time  of  Concentration  (Tc)  is  the  time  it  takes  for  runoff  to  travel  from 
the  most  hydraulically  distant  point  in  the  watershed  to  the  discharge  outlet  (or  other  point  of  interest). 
Tc  values  computed  for  the  modeled  basins  are  shown  in  Table  6  and  Table  7. 

The  area-weighted  average  Tc  (Table  8)  was  24%  higher  in  the  post-mining  scenario,  due  the  lower 
slopes  and  longer  channel  lengths  in  the  reconstructed  channels.  The  higher  Tc  helps  to  delay  the 
arrival  of  peak  flows  from  the  watershed  into  the  creek. 


4189A.200131 


12 


Technical  Memorandum 


WhetstoneL 
Associates  % 


Table  6.  Watershed  Channel  Length,  Slope,  and  Time  of  Concentration  (Pre-Mlning) 


Tc 

(min) 

Length 

(feet) 

Slope 

(ft/ft) 

Velocity 

(ft/sec) 

Capacity 

(cfs) 

Description  Sub-Basin  West  (Pre-Mining) 

2.8 

80 

0.4878 

0.48 

Sheet  Flow,  Sheet  Flow 

Range  n=  0.130  P2=1.69" 

0.6 

375 

0.3733 

9.84 

Shallow  Concentrated  Flow,  Concentrated 

Unpaved  Kv=  16.1  fps 

32.7 

5,880 

0.0722 

3.00 

4.50 

Channel  Flow,  Intermittent  Channel  West 

Area=1.5sf  Perim=4.2'  r=0.36'  n=  0.067 

36.1 

6,335 

Total 

Tc 

Length 

Slope 

Velocity 

Capacity 

Description  Sub-Basin  West  Centrai  (Pre-Mining) 

(min) 

(feet) 

(ft/ft) 

(ft/sec) 

(cfs) 

3.0 

80 

0.4167 

0.45 

Sheet  Flow,  Sheet  Flow 

Range  n=  0.130  P2=1.69" 

0.5 

300 

0.4667 

11.00 

Shallow  Concentrated  Flow,  Concentrated  Flow 

Unpaved  Kv=  16.1  fps 

324 

7,117 

0.1075 

3.66 

5.49 

Channel  Flow,  Channel  West  Central 

Area=  1.5  sf  Perim=  4.2'  r=  0.36'  n=  0.067 

35.9 

7,497 

Total 

Tc 

Length 

Slope 

Velocity 

Capacity 

Description  Sub-Basin  East  Central  (Pre-Mining) 

(min) 

(feet) 

(ft/ft) 

(ft/sec) 

(cfs) 

3.1 

80 

0.3750 

0.43 

Sheet  Flow,  Sheet  Flow 

Range  n=  0.130  P2=1.69" 

0.5 

325 

0.4923 

11.30 

Shallow  Concentrated  Flow,  Concentrated  Flow 

Unpaved  Kv=  16.1  fps 

286 

6,890 

0  1292 

4.01 

602 

Channel  Flow,  Channel  Flow 

Area=1.5sf  Perim=4.2'  r=0.36'  n=  0.067 

322 

7,295 

Total 

Tc 

(min) 

Length 

(feet) 

Slope 

(ft/ft) 

Velocity 

(ft/sec) 

Capacity 

(cfs) 

Description  Sub-Basin  East  (Pre-Mining) 

2.6 

80 

0.5634 

0.50 

Sheet  Flow,  Sheet  Flow 

Range  n=  0.130  P2=1.69" 

1.2 

730 

0.4110 

10.32 

Shallow  Concentrated  Flow,  Concentrated 

Unpaved  Kv=  16.1  fps 

21  2 

5,115 

0.1300 

4.03 

6.04 

Channel  Flow,  East  Channel 

Area=1.5sf  Perim=4.2'  r=  0.36'  n=  0.067 

25.0 

5,925 

Total 
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Table  7.  Watershed  Channel  Length,  Slope,  and  Time  of  Concentration  (Post-Mining) 


Tc 

(min) 

Length 

(feet) 

Slope 

(ft/ft) 

Velocity 

(ft/sec) 

Capacity 

(cfs) 

Description  Sub-Basin  West  (Post-Mining) 

0.2 

40 

0.5300 

3.09 

Sheet  Flow,  Sheet  Flow 

Smooth  surfaces  n=  0.01 1  P2=  1 .69" 

0.9 

650 

0.5300 

11.72 

Shallow  Concentrated  Flow,  Concentrated 

Unpaved  Kv=  16.1  fps 

13.5 

3,560 

0.0183 

4.40 

6.60 

Channel  Flow,  Reclaimed  Channel  West 

Area=1.5sf  Perim=4.2'  r=0.36' 
n=  0.023  Earth,  clean  &  winding 

4.2 

770 

0.0779 

3.07 

4.60 

Channel  Flow,  Outside  pit  channel 

Area=  1 .5  sf  Perim=  4.3'  r=  0.35'  n=  0.067 

18.8 

5,020 

Total 

Tc 

Length 

Slope 

Velocity 

Capacity 

Description  Sub-Basin  Central  (Post-Mining) 

(min) 

(feet) 

(ft/ft) 

(ft/sec) 

(cfs) 

0.2 

40 

0.5300 

3.09 

Sheet  Flow,  Sheet  Flow 

Smooth  surfaces  n=  0.01 1  P2=  1 .69" 

1.1 

775 

0.5300 

11.72 

Shallow  Concentrated  Flow,  Concentrated  Flow 

Unpaved  Kv=  16.1  fps 

61.0 

5,310 

0.0169 

1.45 

2.18 

Channel  Flow,  Reclaimed  channel  Central 

Area=1.5sf  Perim=4.2'  r=0.36'  n=  0.067 

77 

1,520 

00888 

328 

4.91 

Channel  Flow,  Channel  outside  pit  Central 

Area=1.5sf  Perim=4.3'  r=0.35'  n=  0.067 

70.0 

7,645 

Total 

Tc 

Length 

Slope 

Velocity 

Capacity 

Description  Sub-Basin  East  (Post-Mining) 

(min) 

(feet) 

m) 

(ft/sec) 

(cfs) 

1.6 

40 

0.5300 

0.43 

Sheet  Flow,  Sheet  Flow 

Range  n=  0.130  P2=1.69" 

1.0 

708 

0.5300 

11.72 

Shallow  Concentrated  Flow,  Concentrated 

Unpaved  Kv-  16.1  fps 

14.0 

3,820 

0.0196 

4.55 

6.83 

Channel  Flow,  Reclaimed  Channel  within  Pit  East 

Area=  1.5  sf  Perim=  4.2'  r=  0.36' 
n=  0.023  Earth,  clean  &  winding 

5.4 

1,490 

0.1711 

4.62 

6.93 

Channel  Flow,  Channel  outside  pit  -  East 

Area=1.5sf  Perim=4.2'  r=  0.36'  n=  0.067 

22.0 

6,058 

Total 

Table  8.  Area-Weighted  Average  Time  of  Concentration 


Watershed 

Catchment 

Phase 

Tc 

(hydroCAD) 

(min) 

SubBasin 

Area 

(acres) 

Weighted 

Average 

Tc  (min) 

West 

Pre-mining 

36.1 

180 

West  Central 

Pre -mining 

35.9 

290 

East  Central 

Pre-mining 

32.2 

320 

East 

Pre -mining 

25.00 

250 

32.2 

W  est-Reclaimed 

Post-mining 

18.8 

235 

Central-Reclaimed 

Post-mining 

70.0 

400 

East-Reclaimed 

Post-mining 

22.0 

405 

39.7 
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3.  MODEL  RESULTS 
3.1  Results 

Model  results  are  provided  in  Attachment  3.  Runoff  hydrographs  for  the  100-year  storm  are  shown  in 
Figure  7  and  Figure  8.  The  cumulative  peak  flows  for  the  100-year  storm  after  reclamation  (2,750 
cfs)  are  67%  higher  than  before  mining  (1,650  cfs).  Cumulative  peak  flows  for  the  more  frequent 
recurrence  interval  storms  (2-yr,  5-yr,  10-yr,  25-yr,  and  50-yr)  are  similarly  higher  in  the  post-mining 
model  than  in  the  pre-mining  model.  This  implies  that  the  mining  project  would  result  in  higher  flow 
rates  in  the  intermittent  drainages  reporting  to  Currant  Creek  and  Tallahassee  Creek  after  major  storm 
events. 

The  timing  of  peak  flows  is  similar  in  the  post-mining  and  pre-mining  scenarios,  with  post-mining 
catchments  West  and  East  peaking  earlier  (12.10-  12.15  hrs)  than  the  pre-mining  peaks  (12.20-  12.35 
hrs)  and  the  post-mining  catchment  Central  peaking  later  (12.70  hrs).  Runoff  hydrographs  for  all 
storm  events  modeled  are  provided  in  Attachment  3. 
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Figure  7.  Runoff  Hydrographs  for  100-Year  Storm  Event  (Pre-Mining) 
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Figure  7.  Runoff  Hydrographs  for  100- Year  Storm  Event  (Pre-Mining)  (Part  2) 
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Figure  8.  Runoff  Hydrographs  for  100-Year  Storm  Event  (Post-Mining) 
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Figure  8.  Runoff  Hydrographs  for  100-Year  Storm  Event  (Post-Mining)  (Part  2) 


The  total  volume  of  runoff  from  major  storms  would  increase  as  a  result  of  mining  and  reclamation. 
The  model  results  (Attachment  3)  indicates  that  the  volume  of  runoff  reporting  to  the  creeks  would 
increase  by  160%  for  the  100-year  precipitation  event  and  by  220%  for  the  10-year  precipitation  event 
(Table  9).  The  increased  runoff  is  primarily  due  to  the  change  in  vegetation  after  reclamation. 

Increased  runoff  could  consequently  decrease  evapotranspiration  and  infiltration  of  precipitation  and 
snowmelt  to  groundwater.  Decreased  infiltration  to  groundwater  is  expected  to  result  in  decreased 
baseflows  to  the  creeks,  which  would  be  partially  offset  by  increased  streamflows  during  major  storm 
events. 


Tabie  9.  Reiative  Comparison  Pre-Mining  and  Post-Mining  Runoff  Voiumes 


Watershed 

Drainage 

Phase 

Runoff 

Volume 

(acre-ft) 

P2yr-24hr 

Runoff 

Volume 

(acre-ft) 

P5yr-24hr 

Runoff 

Volume 

(acre-ft) 

PlOyr- 

24hr 

Runoff 

Volume 

(acre-ft) 

P25yr- 

24hr 

Runoff 

Volume 

(acre-ft) 

PSOyr- 

24hr 

Runoff 

Volume 

(acre-ft) 

PlOOyr- 

24hr 

West 

Pre-mining 

3.6 

6.6 

9.9 

16.1 

22.0 

29.0 

West  Central 

Pre-mining 

5.8 

10.7 

16.0 

25.9 

35.5 

46.7 

East  Central 

Pre-mining 

6.4 

11.8 

17.7 

28.6 

39.1 

51.6 

East 

Pre-mining 

5.0 

9.2 

13.8 

22.4 

30.6 

40.3 

West-Reclaimed 

Post-mining 

15.2 

22.1 

28.8 

40.2 

50.3 

61.7 

Central-Reclaimed 

Post-mining 

25.9 

37.6 

49.1 

68.5 

85.7 

105.1 

East-Reclaimed 

Post-mining 

26.2 

38.1 

49.7 

69.3 

86.8 

106.4 

Total  Pre 

Pre-mining 

20.8 

38.2 

57.4 

93.1 

127.1 

167.6 

Total  Post 

Post-mining 

67.4 

97.8 

127.6 

178.0 

222.8 

273.3 

Increase  (multiplier) 

3.2 

2.6 

2.2 

1.9 

1.8 

1.6 
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The  long-term  average  annual  change  in  runoff  volumes  was  calculated  using  the  probability  of 
occurrence  for  each  design  storm  in  a  given  year.  The  probability-weighted  average  annual  runoff 
volume  for  the  pre-mining  condition  is  31.7  acre-ft  compared  to  80.3  acre-ft  for  the  post-mining 
condition.  The  annualized  increase  in  runoff  in  Tallahassee  Creek  below  the  Sale  Area,  calculated 
from  the  probability-weighted  changes  in  runoff  for  the  2-yr,  5-yr,  10-yr,  25-yr,  50-yr,  and  100-yr 
storms,  is  0.067  cfs 

Table  10.  Relative  Comparison  of  Pre-Mining  and  Post-Mining  Annualized  Average  Runoff 

Volumes 


Watershed 

Drainage 

Phase 

Annualized 
Runoff  (acre- 
ft/yr) 

Outlet 

%  Change 

West 

Pre-mining 

5.5 

Currant  Creek 

West  Central 

Pre-mining 

8.9 

Tallahassee  Ck 

East  Central 

Pre-mining 

9.8 

Tallahassee  Ck 

East 

Pre-mining 

7.6 

Tallahassee  Ck 

West-Reclaimed 

Post-mining 

18.1 

Currant  Creek 

330% 

Central-Reclaimed 

Post-mining 

30.9 

Tallahassee  Ck 

East-Reclaimed 

Post-mining 

31.3 

Tallahassee  Ck 

237% 

Total  Pre 

Pre-mining 

31.7 

Total  Post 

Post-mining 

80.3 

Total 

253% 

3.2  Comparison  to  Tallahassee  Creek-Currant  Creek  Watershed  Runoff 

The  runoff  results  for  the  Sale  Area  were  compared  to  the  runoff  from  the  regional  watershed  to 
determine  the  magnitude  of  change  as  a  percentage  of  regional  flows.  The  portion  of  the  Sale  Area 
modeled  is  1,040  acres,  or  approximately  1.37%  of  the  108.3  square  miles  in  the  Tallahassee  Creek- 
Currant  Creek  watershed  (HUC  1 1020001 11)  (Table  11). 


Table  1 1.  Hydrologic  Units  in  the  Arkansas  River  Headwaters 


4th  Level  Sub-Basin 
(HUC  8) 

5th  Level  Watershed 
(HUC  10) 

6th  Level  Sub-Watershed 
(HUC  12) 

Sq.  Mile 

Arkansas  Headwaters 
(11020001) 

Tallahassee  Creek-Currant 
Creek 

(1102000111) 

Lower  Cottonwood  Creek 
(110200011108) 

32.8 

Lower  Currant  Creek 
(110200011109) 

35.3 

Tallahassee  Creek 
(110200011110) 

50.2 

Royal  Gorge- Arkansas  River 
(1102000114) 

Eive  Point  Gulch- Arkansas  River 
(110200011407) 

47.4 

Royal  Gorge 
(110200011409) 

26.0 
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3.3  Model  Sensitivity 

The  runoff  volumes  predicted  by  the  model  are  most  sensitive  to  precipitation  and  runoff  curve 
numbers.  The  curve  numbers  used  in  the  model  are  the  best  engineering  estimates  of  pre-mining  and 
reclaimed  conditions.  If  mine  reclamation  were  to  more  nearly  mimic  the  pre-mining  condition,  with 
respect  to  soils  and  vegetation,  the  post-mining  runoff  would  more  nearly  resemble  the  pre-mining 
conditions. 
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NOAA,  National  Weather  Service,  Silver  Spring,  Maryland 

PF  tabular  |  PF  graphical  |  Maps  &  aerials 


PF  tabular 


PDS-based  point  precipitation  frequency  estimates  with  90%  confidence  intervais  (in  inches)^  - 

Duration 

Average  recurrence  interval  (years) 

1 

2 

5 

10 

25 

50 

100 

200 

500 

1000  

5-min 

0.225 

(0.174-0.292) 

0.265 

(0.205-0.345) 

0.344 

(0.266-0.450) 

0.422 

(0.324-0.554) 

0.546 

(0.414-0.770) 

0.655 

(0.482-0.934) 

0.777 

(0.552-1.14) 

0.913 

(0.622-1.38) 

1.11 

(0.728-1.73) 

1.28 

(0.808-2.00) 

10-min 

0.329 

(0.255-0.428) 

0.388 

(0.301-0.506) 

0.504 

(0.389-0.659) 

0.617 

(0.474-0.811) 

0.799 

(0.606-1.13) 

0.960 

(0.705-1.37) 

1.14 

(0.808-1.67) 

1.34 

(0.910-2.02) 

1.63 

(1.07-2.54) 

1.87 

(1.18-2.93) 

1 5-min 

0.401 

(0.311-0.522) 

0.474 

(0.367-0.617) 

0.615 

(0.474-0.803) 

0.753 

(0.578-0.989) 

0.975 

(0.739-1.38) 

1.17 

(0.860-1.67) 

1.39 

(0.985-2.03) 

1.63 

(1.11-2.46) 

1.99 

(1.30-3.09) 

2.28 

(1.44-3.57) 

30-min 

0.557 

(0.431-0.724) 

0.657 

(0.508-0.855) 

0.852 

(0.657-1.11) 

1.04 

(0.800-1.37) 

1.35 

(1 .02-1.90) 

1.62 

(1.19-2.31) 

1.92 

(1.36-2.81) 

2.25 

(1.54-3.41) 

2.74 

(1.80-4.27) 

3.15 

(1.99-4.93) 

60-min 

0.700 

(0.542-0.910) 

0.813 

(0.629-1.06) 

1.04 

(0.805-1.36) 

1.28 

(0.980-1.68) 

1.66 

(1 .27-2.36) 

2.01 

(1.48-2.88) 

2.40 

(1.71-3.54) 

2.85 

(1.94-4.32) 

3.50 

(2.30-5.47) 

4.05 

(2.56-6.34) 

2-hr 

0.843 

(0.660-1.08) 

0.969 

(0.758-1.25) 

1.24 

_(0.963-1.60) 

1.51 

(1.17-1.96) 

1.98 

(1.53-2.79) 

2.41 

(1.80-3.41) 

2.89 

(2.08-4.21) 

3.44 

_(2.38-5.16) 

4.26 

_(2.83-6.58) 

4.95 

(3.17-7.65) 

3-hr 

0.923 

(0.728-1.18) 

1.05 

_(0.824-1.34) 

1.32 

(1.04-1.70) 

1.62 

(1.26-2.08) 

2.12 

(1.65-2.98) 

2.59 

(1.95-3.66) 

3.13 

(2.27-4.53) 

3.74 

(2.60-5.58) 

4.66 

(3.11-7.16) 

5.44 

(3.50-8.35) 

6-hr 

1.08 

(0.859-1.36) 

1.21 

(0.964-1.53) 

1.51 

(1.20-1.91) 

1.83 

(1.44-2.33) 

2.39 

(1.88-3.31) 

2.91 

(2.21-4.05) 

3.50 

(2.57-5.01) 

4.19 

(2.95-6.17) 

5.22 

(3.52-7.91) 

6.09 

(3.96-9.22) 

12-hr 

1.27 

(1.02-1.58) 

1.43 

(1.15-1.79) 

1.78 

(1.42-2.22) 

2.13 

(1.70-2.68) 

2.72 

(2.16-3.70) 

3.26 

(2.50-4.47) 

3.87 

(2.86-5.45) 

4.57 

(3.24-6.61) 

5.60 

(3.81-8.34) 

6.46 

_(4.24-9.65) 

24-hr 

1.47 

(1.20-1.81) 

1.69 

(1.38-2.09) 

2.12 

(1.72-2.62) 

2.52 

(2.04-3.14) 

3.17 

(2.51-4.20) 

3.73 

(2.87-5.00) 

4.35 

(3.24-5.99) 

5.03 

(3.59-7.15) 

6.03 

(4.14-8.83) 

6.85 

(4.55-10.1) 

2-day 

1.68 

(1.38-2.05) 

1.98 

(1.63-2.41) 

2.51 

(2.06-3.06) 

2.99 

(2.44-3.67) 

3.73 

(2.97-4.84) 

4.35 

(3.37-5.72) 

5.01 

(3.76-6.78) 

5.74 

(4.13-8.01) 

6.77 

(4.68-9.74) 

7.60 

(5.10-11.1) 

3 -day 

1.85 

(1.53-2.23) 

2.17 

(1.80-2.63) 

2.75 

(2.27-3.34) 

3.28 

(2.70-4.00) 

4.08 

(3.27-5.25) 

4.75 

(3.71-6.20) 

5.47 

(4.13-7.34) 

6.25 

(4.53-8.65) 

7.36 

(5.12-10.5) 

8.26 

_(5.58-11.9) 

4-day 

2.00 

(1.67-2.41) 

2.35 

(1.95-2.82) 

2.96 

(2.46-3.57) 

3.52 

(2.90-4.27) 

4.36 

(3.52-5.59) 

5.08 

(3.98-6.58) 

5.84 

(4.43-7.79) 

6.66 

(4.85-9.17) 

7.83 

(5.48-11.1) 

8.78 

(5.96-12.6) 

7-day 

2.40 

(2.02-2.86) 

2.80 

(2.35-3.33) 

3.49 

(2.93-4.17) 

4.12 

(3.43-4.95) 

5.06 

(4.11-6.39) 

5.84 

(4.63-7.49) 

6.68 

(5.11-8.80) 

7.58 

(5.56-10.3) 

8.84 

(6.24-12.4) 

9.86 

(6.75-14.0) 

10-day 

2.75 

(2.33-3.25) 

3.19 

(2.69-3.77) 

3.95 

(3.33-4.69) 

4.63 

(3.88-5.52) 

5.63 

(4.59-7.04) 

6.45 

(5.13-8.19) 

7.32 

(5.62-9.56) 

8.25 

(6.08-11.1) 

9.55 

(6.77-13.3) 

10.6 

_(7.29-14.9) 

20j:day 

3.71 

(3.18-4.33) 

4.26 

(3.65-4.98) 

5.19 

(4.42-6.08) 

5.98 

(5.07-7.05) 

7.11 

(5.84-8.72) 

8.01 

(6.43-9.98) 

8.93 

(6.93-11.4) 

9.90 

(7.36-13.1) 

11.2 

_(8.01-15.3) 

12.2 

_(8.51-17.0) 

30-day 

4.48 

(3.87-5.19) 

5.14 

(4.43-5.96) 

6.22 

(5.34-7.23) 

7.11 

(6.07-8.32) 

8.35 

(6.89-10.1) 

9.31 

(7.50-11.5) 

10.3 

(8.00-13.0) 

11.2 

(8.40-14.7) 

12.5 

(9.00-16.9) 

13.5 

(9.46-18.6) 

45-day 

5.45 

(4.73-6.27) 

6.25 

(5.43-7.20) 

7.54 

(6.52-8.71) 

8.58 

(7.37-9.96) 

9.97 

(8.25-11.9) 

11.0 

(8.91-13.4) 

12.0 

(9.40-15.0) 

13.0 

(9.76-16.8) 

14.3 

_(10.3-19.0) 

15.2 

_(1 0.7-20.7) 

60-day 

6.27 

(5.47-7.17) 

7.21 

(6.28-8.25) 

8.69 

(7.55-9.97) 

9.86 

(8.52-11.4) 

11.4 

(9.45-13.5) 

12.5 

(10.2-15.1) 

13.6 

(10.7-16.8) 

14.6 

(11.0-18.7) 

15.8 

(11.5-21.0) 

16.7 

(11.8-22.7) 

^  Precipitation  frequency  (PF)  estimates  in  this  tabie  are  based  on  frequency  anaiysis  of  partiai  duration  series  (PDS). 

Numbers  in  parenthesis  are  PF  estimates  at  iower  and  upper  bounds  of  the  90%  confidence  intervai.  The  probabiiity  that  precipitation  frequency  estimates 
(for  a  given  duration  and  average  recurrence  intervai)  wiii  be  greater  than  the  upper  bound  (or  iess  than  the  iower  bound)  is  5%.  Estimates  at  upper 
bounds  are  not  checked  against  probabie  maximum  precipitation  (PMP)  estimates  and  may  be  higher  than  currentiy  vaiid  PMP  vaiues. 

Piease  refer  to  NOAA  Atias  14  document  for  more  information. 
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Soil  Map — Fremont  County  Area,  Colorado 
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Soil  Map — Fremont  County  Area,  Colorado 
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MAP  INFORMATION 

The  soil  surveys  that  comprise  your  AOI  were  mapped  at 
1:24,000. 

Please  rely  on  the  bar  scale  on  each  map  sheet  for  map 
measurements. 

Source  of  Map:  Natural  Resources  Conservation  Service 
Web  Soil  Survey  URL: 

Coordinate  System:  Web  Mercator  (EPSG:3857) 

Maps  from  the  Web  Soil  Survey  are  based  on  the  Web  Mercator 
projection,  which  preserves  direction  and  shape  but  distorts 
distance  and  area.  A  projection  that  preserves  area,  such  as  the 
Albers  equal-area  conic  projection,  should  be  used  if  more 
accurate  calculations  of  distance  or  area  are  required. 

This  product  is  generated  from  the  USDA-NRCS  certified  data  as 
of  the  version  date(s)  listed  below. 

Soil  Survey  Area:  Fremont  County  Area,  Colorado 
Survey  Area  Data:  Version  17,  Sep  13,  2019 

Soil  map  units  are  labeled  (as  space  allows)  for  map  scales 
1:50,000  or  larger. 

Date(s)  aerial  images  were  photographed:  Nov  19,  2013 — Nov 
15,  2017 

The  orthophoto  or  other  base  map  on  which  the  soil  lines  were 
compiled  and  digitized  probably  differs  from  the  background 
imagery  displayed  on  these  maps.  As  a  result,  some  minor 
shifting  of  map  unit  boundaries  may  be  evident. 
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Soil  Map — Fremont  County  Area,  Colorado 


Map  Unit  Legend 


Map  Unit  Symbol 

Map  Unit  Name 

Acres  in  AOI 

Percent  of  AOI 

4 

Aquolls,  0  to  5  percent  slopes 

11.2 

0.2% 

22 

Coaldale  very  gravelly  sandy 
loam,  20  to  45  percent 
slopes 

45.5 

1 .0% 

35 

Fort  Collins  loam,  cool,  0  to  2 
percent  slopes 

21.7 

0.5% 

41 

Flaploborolls,  very  stony-Rock 
outcrop  complex,  40  to  90 
percent  slopes 

391.3 

8.6% 

50 

Kim  loam,  cool,  3  to  8  percent 
slopes 

377.8 

8.3% 

53 

Kim-Shingle  complex,  3  to  20 
percent  slopes 

74.1 

1 .6% 

64 

Louviers-Travessilla  complex, 

20  to  50  percent  slopes 

252.2 

5.5% 

78 

Nunn  clay  loam,  0  to  3  percent 
slopes,  dry 

23.6 

0.5% 

81 

Otero  fine  sandy  loam,  3  to  8 
percent  slopes 

132.2 

2.9% 

90 

Resort  very  gravelly  sandy 
loam,  20  to  45  percent 
slopes 

57.6 

1.3% 

92 

Riverwash 

71.9 

1 .6% 

98 

Roygorge  very  gravelly  sandy 
clay  loam,  25  to  50  percent 
slopes 

849.9 

18.6% 

100 

Sedillo  cobbly  sandy  loam,  4  to 
25  percent  slopes 

269.1 

5.9% 

104 

Shanta  loam,  0  to  3  percent 
slopes 

45.4 

1 .0% 

118 

Travessilla-Rock  outcrop 
complex,  5  to  50  percent 
slopes 

75.9 

1.7% 

120 

Ustic  Torriorthents,  bouldery- 
Rock  outcrop  complex,  35  to 
90  percent  slopes 

1,712.7 

37.4% 

121 

Ustic  Torriorthents-Sedillo 
complex,  15  to  40  percent 
slopes 

115.3 

2.5% 

125 

Wesix  very  channery  loam,  5 
to  40  percent  slopes 

21.1 

0.5% 

131 

Water 

26.2 

0.6% 

Totals  for  Area  of  Interest 

4,574.7 

100.0% 
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Map  Unit  Description:  Kim  ioam,  cooi,  3  to  8  percent  siopes — Fremont  County  Area,  Coiorado 


Fremont  County  Area,  Colorado 

50 — Kim  loam,  cool,  3  to  8  percent  slopes 

Map  Unit  Setting 

National  map  unit  symbol:  jqjr 

Elevation:  5,300  to  6,100  feet 

Mean  annual  precipitation:  13  to  15  inches 

Mean  annual  air  temperature:  48  to  51  degrees  F 

Frost-free  period:  125  to  155  days 

Farmland  classification:  Not  prime  farmland 

Map  Unit  Composition 

Kim,  cool,  and  similar  soils:  99  percent 
Minor  components:  1  percent 

Estimates  are  based  on  observations,  descriptions,  and  transects  of 
the  mapunit. 

Description  of  Kim,  Cooi 
Setting 

Landform:  Fan  terraces,  fans 
Down-slope  shape:  Linear 
Across-slope  shape:  Linear 

Parent  material:  Loamy  alluvium  and/or  eolian  deposits 

Typicai  profiie 

A  -  Oto  3  inches:  loam 
C  -  3to  60  inches:  loam,  fine  sandy  loam 
C  -  3  to  60  inches: 

Properties  and  quaiities 

Slope:  3  to  8  percent 

Depth  to  restrictive  feature:  More  than  80  inches 
Natural  drainage  class:  Well  drained 
Runoff  class:  Medium 

Capacity  of  the  most  limiting  layer  to  transmit  water  (Ksat): 

Moderately  high  to  high  (0.60  to  2.00  in/hr) 

Depth  to  water  table:  More  than  80  inches 

Frequency  of  flooding:  None 

Frequency  of  ponding:  None 

Calcium  carbonate,  maximum  in  profile:  10  percent 

Available  water  storage  in  profile:  Very  high  (about  17.5  inches) 

interpretive  groups 

Land  capability  classification  (irrigated):  4e 
Land  capability  classification  (nonirrigated):  4c 
Hydrologic  Soil  Group:  B 

Ecological  site:  Loamy  Foothill  11-14  Inches  P.Z.  (R049XD202CO) 
Hydric  soil  rating:  No 
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Map  Unit  Description:  Kim  ioam,  cooi,  3  to  8  percent  siopes — Fremont  County  Area,  Coiorado 


Minor  Components 
Cascajo 

Percent  of  map  unit:  1  percent 
Hydric  soil  rating:  No 

Data  Source  Information 

Soil  Survey  Area:  Fremont  County  Area,  Colorado 
Survey  Area  Data:  Version  17,  Sep  13,  2019 
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Map  Unit  Description:  Louviers-Travessiiia  compiex,  20  to  50  percent  siopes — Fremont  County 
Area,  Coiorado 


Fremont  County  Area,  Colorado 

64 — Louviers-Travessiiia  complex,  20  to  50  percent  slopes 

Map  Unit  Setting 

National  map  unit  symbol:  jqk7 

Elevation:  5,300  to  6,800  feet 

Mean  annual  precipitation:  13  to  15  inches 

Mean  annual  air  temperature:  48  to  52  degrees  F 

Frost-free  period:  120  to  150  days 

Farmland  classification:  Not  prime  farmland 

Map  Unit  Composition 

Louviers  and  similar  soils:  50  percent 
Travessilla  and  similar  soils:  45  percent 
Minor  components:  5  percent 

Estimates  are  based  on  observations,  descriptions,  and  transects  of 
the  mapunit. 

Description  of  Louviers 
Setting 

Landform:  Canyons,  hogbacks,  hills 
Landform  position  (three-dimensional):  Crest 
Down-slope  shape:  Linear 
Across-slope  shape:  Linear 

Parent  material:  Residuum  weathered  from  shale  and  siltstone 

Typicai  profiie 

A  -  Oto  3  inches:  very  channery  clay  loam 
C  -  3to  16  inches:  clay,  clay  loam 
C  -  3to  16  inches:  weathered  bedrock 
Cr- 16  to  20  inches: 

Properties  and  quaiities 

Slope:  20  to  50  percent 

Depth  to  restrictive  feature:  10  to  20  inches  to  paralithic  bedrock 
Natural  drainage  class:  Well  drained 
Runoff  class:  Very  high 

Capacity  of  the  most  limiting  layer  to  transmit  water  (Ksat): 

Moderately  low  to  moderately  high  (0.06  to  0.20  in/hr) 

Depth  to  water  table:  More  than  80  inches 
Frequency  of  flooding:  None 
Frequency  of  ponding:  None 

Available  water  storage  in  profile:  Low  (about  4.5  inches) 

Interpretive  groups 

Land  capability  classification  (irrigated):  None  specified 
Land  capability  classification  (nonirrigated):  7e 
Hydrologic  Soil  Group:  D 
Hydric  soil  rating:  No 
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Map  Unit  Description:  Louviers-Travessiiia  compiex,  20  to  50  percent  siopes — Fremont  County 
Area,  Coiorado 


Description  of  Travessiiia 
Setting 

Landform:  Canyons,  hills,  hogbacks 
Land  form  position  (three-dimensionai):  Crest 
Down-siope  shape:  Linear 
Across-siope  shape:  Linear 

Typicai  profiie 

A  -  0  to  4  inches:  channery  loam 
C  -  4to  14  inches:  channery  loam 
R-14to  18  inches:  unweathered  bedrock 

Properties  and  quaiities 

Siope:  20  to  50  percent 

Depth  to  restrictive  feature:  4  to  20  inches  to  lithic  bedrock 
Naturai  drainage  ciass:  Well  drained 
Runoff  ciass:  Very  high 

Capacity  of  the  most  iimiting  iayer  to  transmit  water  (Ksat): 

Moderately  low  to  moderately  high  (0.06  to  0.20  in/hr) 

Depth  to  water  tabie:  More  than  80  inches 
Frequency  of  fiooding:  None 
Frequency  of  ponding:  None 
Caicium  carbonate,  maximum  in  profiie:  15  percent 
Saiinity  maximum  in  profiie:  Nonsaline  to  very  slightly  saline  (0.0 
to  2.0  mmhos/cm) 

Avaiiabie  water  storage  in  profiie:  Very  low  (about  1 .7  inches) 

Interpretive  groups 

Land  capabiiity  ciassification  (irrigated):  None  specified 
Land  capabiiity  ciassification  (nonirrigated):  7e 
Flydroiogic  Soii  Group:  D 
Hydric  soii  rating:  No 

Minor  Components 
Cascajo 

Percent  of  map  unit:  1  percent 
Hydric  soii  rating:  No 

Kim 

Percent  of  map  unit:  1  percent 
Hydric  soii  rating:  No 

Moderately  deep  soils 

Percent  of  map  unit:  1  percent 
Hydric  soii  rating:  No 

Rock  outcrop 

Percent  of  map  unit:  1  percent 
Hydric  soii  rating:  No 

Shingle 

Percent  of  map  unit:  1  percent 
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Map  Unit  Description:  Louviers-Travessiiia  compiex,  20  to  50  percent  siopes — Fremont  County 
Area,  Coiorado 


Hydric  soil  rating:  No 

Data  Source  Information 


Soil  Survey  Area: 
Survey  Area  Data: 


Fremont  County  Area,  Colorado 
Version  17,  Sep  13,  2019 
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Map  Unit  Description:  Otero  fine  sandy  ioam,  3  to  8  percent  siopes — Fremont  County  Area, 
Coiorado 


Fremont  County  Area,  Colorado 

81 — Otero  fine  sandy  loam,  3  to  8  percent  slopes 

Map  Unit  Setting 

National  map  unit  symbol:  jqkv 

Elevation:  5,300  to  5,900  feet 

Mean  annual  precipitation:  12  to  14  inches 

Mean  annual  air  temperature:  49  to  52  degrees  F 

Frost-free  period:  130  to  155  days 

Farmland  classification:  Not  prime  farmland 

Map  Unit  Composition 

Otero  and  similar  soils:  99  percent 
Minor  components:  1  percent 

Estimates  are  based  on  observations,  descriptions,  and  transects  of 
the  mapunit. 

Description  of  Otero 
Setting 

Landform:  Fans,  hills 

Landform  position  (two-dimensional):  Footslope 

Landform  position  (three-dimensional):  Side  slope 

Down-slope  shape:  Linear 

Across-slope  shape:  Linear 

Parent  material:  Alluvium  and/or  fine  eolian  sands 

Typicai  profiie 

A  -  Oto  2  inches:  fine  sandy  loam 
C  -  2to  60  inches:  fine  sandy  loam 

Properties  and  quaiities 

Slope:  3  to  8  percent 

Depth  to  restrictive  feature:  More  than  80  inches 
Natural  drainage  class:  Well  drained 
Runoff  class:  Low 

Capacity  of  the  most  limiting  layer  to  transmit  water  (Ksat):  High 
(2.00  to  6.00  in/hr) 

Depth  to  water  table:  More  than  80  inches 
Frequency  of  flooding:  None 
Frequency  of  ponding:  None 
Calcium  carbonate,  maximum  in  profile:  10  percent 
Salinity,  maximum  in  profile:  Nonsaline  to  very  slightly  saline  (0.0 
to  2.0  mmhos/cm) 

Available  water  storage  in  profile:  Moderate  (about  7.2  inches) 

interpretive  groups 

Land  capability  classification  (irrigated):  None  specified 
Land  capability  classification  (nonirrigated):  4c 
Hydrologic  Soil  Group:  A 
Ecological  site:  Sandy  Foothill  (R049BY210CO) 
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Map  Unit  Description:  Otero  fine  sandy  ioam,  3  to  8  percent  siopes — Fremont  County  Area, 
Coiorado 


Hydric  soil  rating:  No 

Minor  Components 
Kim 

Percent  of  map  unit:  1  percent 
Hydric  soil  rating:  No 

Data  Source  Information 

Soil  Survey  Area:  Fremont  County  Area,  Colorado 
Survey  Area  Data:  Version  17,  Sep  13,  2019 
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Map  Unit  Description:  Roygorge  very  graveiiy  sandy  ciay  ioam,  25  to  50  percent  siopes — 
Fremont  County  Area,  Coiorado 


Fremont  County  Area,  Colorado 

98 — Roygorge  very  gravelly  sandy  clay  loam,  25  to  50 
percent  slopes 

Map  Unit  Setting 

National  map  unit  symbol:  jqlf 

Elevation:  6,200  to  6,900  feet 

Mean  annual  precipitation:  11  to  14  inches 

Mean  annual  air  temperature:  47  to  52  degrees  F 

Frost-free  period:  120  to  150  days 

Farmland  classification:  Not  prime  farmland 

Map  Unit  Composition 

Roygorge  and  similar  soils:  85  percent 

Estimates  are  based  on  observations,  descriptions,  and  transects  of 
the  mapunit. 

Description  of  Roygorge 
Setting 

Landform:  Mountainsides 

Landform  position  (three-dimensional):  Mountainflank 
Down-slope  shape:  Linear 
Across-slope  shape:  Linear 

Parent  material:  Residuum  weathered  from  gneiss  and/or 
residuum  weathered  from  granite 

Typicai  profiie 

A-Oto  2  inches:  very  gravelly  sandy  clay  loam 
Bt-2to  11  inches:  very  gravelly  sandy  clay  loam,  extremely 
gravelly  sandy  clay  loam 
Bt-  2  to  11  inches:  unweathered  bedrock 
Bkm  -  11  to  12  inches:  unweathered  bedrock 
R-  12  to  16  inches: 

Properties  and  quaiities 

Slope:  25  to  50  percent 

Depth  to  restrictive  feature:  8  to  20  inches  to  lithic  bedrock 
Natural  drainage  class:  Well  drained 
Runoff  class:  Very  high 

Capacity  of  the  most  limiting  layer  to  transmit  water  (Ksat): 

Moderately  low  to  moderately  high  (0.06  to  0.20  in/hr) 

Depth  to  water  table:  More  than  80  inches 

Frequency  of  flooding:  None 

Frequency  of  ponding:  None 

Calcium  carbonate,  maximum  in  profile:  15  percent 

Available  water  storage  in  profile:  Very  low  (about  1 .4  inches) 

interpretive  groups 

Land  capability  classification  (irrigated):  None  specified 
Land  capability  classification  (nonirrigated):  7e 
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Map  Unit  Description:  Roygorge  very  graveiiy  sandy  ciay  ioam,  25  to  50  percent  siopes — 
Fremont  County  Area,  Coiorado 


Hydrologic  Soil  Group:  D 
Hydric  soil  rating:  No 

Minor  Components 
Wages 

Percent  of  map  unit: 

Hydric  soil  rating:  No 

Sedillo 

Percent  of  map  unit: 

Hydric  soil  rating:  No 

Rock  outcrop 

Percent  of  map  unit: 

Hydric  soil  rating:  No 

Data  Source  Information 

Soil  Survey  Area:  Fremont  County  Area,  Colorado 
Survey  Area  Data:  Version  17,  Sep  13,  2019 
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Map  Unit  Description:  Shanta  ioam,  0  to  3  percent  siopes — Fremont  County  Area,  Coiorado 


Fremont  County  Area,  Colorado 

104 — Shanta  loam,  0  to  3  percent  slopes 

Map  Unit  Setting 

National  map  unit  symbol:  jqgh 

Elevation:  5,800  to  6,300  feet 

Mean  annual  precipitation:  13  to  15  inches 

Mean  annual  air  temperature:  48  to  52  degrees  F 

Frost-free  period:  120  to  140  days 

Farmland  classification:  Prime  farmland  if  irrigated 

Map  Unit  Composition 

Shanta  and  similar  soils:  85  percent 
Minor  components:  15  percent 

Estimates  are  based  on  observations,  descriptions,  and  transects  of 
the  mapunit. 

Description  of  Shanta 
Setting 

Landform:  Stream  terraces 
Down-slope  shape:  Linear 
Across-slope  shape:  Linear 
Parent  material:  Alluvium 

Typicai  profiie 

A  - 0  to  49  inches:  loam 

C-  49  to  60  inches:  stratified  loamy  sand  to  sandy  loam 

Properties  and  quaiities 

Slope:  0  to  3  percent 

Depth  to  restrictive  feature:  More  than  80  inches 
Natural  drainage  class:  Well  drained 
Runoff  class:  Low 

Capacity  of  the  most  limiting  layer  to  transmit  water  (Ksat): 

Moderately  high  to  high  (0.60  to  2.00  in/hr) 

Depth  to  water  table:  More  than  80  inches 
Frequency  of  flooding:  Rare 
Frequency  of  ponding:  None 
Calcium  carbonate,  maximum  in  profile:  5  percent 
Salinity,  maximum  in  profile:  Nonsaline  to  very  slightly  saline  (0.0 
to  2.0  mmhos/cm) 

Available  water  storage  in  profile:  Moderate  (about  8.3  inches) 

interpretive  groups 

Land  capability  classification  (irrigated):  2e 
Land  capability  classification  (nonirrigated):  4c 
Hydrologic  Soil  Group:  B 

Ecological  site:  Loamy  Foothill  11-14  Inches  P.Z.  (R049XD202CO) 
Hydric  soil  rating:  No 
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Map  Unit  Description:  Shanta  ioam,  0  to  3  percent  siopes — Fremont  County  Area,  Coiorado 


Minor  Components 
Cascajo 

Percent  of  map  unit:  10  percent 
Hydric  soil  rating:  No 

Very  poorly  drained  soils 

Percent  of  map  unit:  5  percent 
Landform:  Flood-plain  steps 
Hydric  soil  rating:  Yes 

Data  Source  Information 

Soil  Survey  Area:  Fremont  County  Area,  Colorado 
Survey  Area  Data:  Version  17,  Sep  13,  2019 
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Map  Unit  Description:  Ustic  Torriorthents,  bouidery-Rock  outcrop  compiex,  35  to  90  percent 
siopes — Fremont  County  Area,  Coiorado 


Fremont  County  Area,  Colorado 

120 — Ustic  Torriorthents,  bouidery-Rock  outcrop  complex, 
35  to  90  percent  slopes 

Map  Unit  Setting 

National  map  unit  symbol:  jqh2 

Elevation:  6,800  to  8,500  feet 

Mean  annual  precipitation:  11  to  15  inches 

Mean  annual  air  temperature:  43  to  47  degrees  F 

Frost-free  period:  95  to  120  days 

Farmland  classification:  Not  prime  farmland 

Map  Unit  Composition 

Ustic  torriorthents  and  similar  soils:  55  percent 
Rock  outcrop:  30  percent 

Estimates  are  based  on  observations,  descriptions,  and  transects  of 
the  mapunit. 

Description  of  Ustic  Torriorthents 
Setting 

Landform:  Mountainsides 

Landform  position  (three-dimensional):  Mountainflank 
Down-slope  shape:  Concave 
Across-slope  shape:  Concave 

Parent  material:  Colluvium  derived  from  granite  and  gneiss  and/or 
residuum  weathered  from  granite  and  gneiss 

Typicai  profiie 

A-Oto  4  inches:  very  bouldery  sandy  loam 
C  -  4to  7  inches:  extremely  gravelly  sandy  loam,  extremely 
gravelly  coarse  sandy  loam 
C  -  4to  7  inches:  weathered  bedrock 
Cr-7  to  18  inches:  unweathered  bedrock 
R  -  18  to  22  inches: 

Properties  and  quaiities 

Slope:  35  to  80  percent 

Depth  to  restrictive  feature:  4  to  30  inches  to  paralithic  bedrock 
Natural  drainage  class:  Well  drained 
Runoff  class:  Very  high 

Capacity  of  the  most  limiting  layer  to  transmit  water  (Ksat): 

Moderately  low  to  moderately  high  (0.06  to  0.20  in/hr) 

Depth  to  water  table:  More  than  80  inches 

Frequency  of  flooding:  None 

Frequency  of  ponding:  None 

Calcium  carbonate,  maximum  in  profile:  2  percent 

Available  water  storage  in  profile:  Very  low  (about  0.5  inches) 

interpretive  groups 

Land  capability  classification  (irrigated):  None  specified 
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Map  Unit  Description:  Ustic  Torriorthents,  bouidery-Rock  outcrop  compiex,  35  to  90  percent 
siopes — Fremont  County  Area,  Coiorado 


Land  capability  classification  (nonirrigated):  7s 
Hydrologic  Soil  Group:  D 
Hydric  soil  rating:  No 

Description  of  Rock  Outcrop 
Typicai  profiie 

R  -  Oto  60  inches:  unweathered  bedrock 

interpretive  groups 

Land  capability  classification  (irrigated):  None  specified 
Land  capability  classification  (nonirrigated):  8s 
Hydric  soil  rating:  No 

Minor  Components 
Broneii 

Percent  of  map  unit: 

Hydric  soil  rating:  No 

Taius 

Percent  of  map  unit: 

Hydric  soil  rating:  No 

Cascajo  variant 

Percent  of  map  unit: 

Hydric  soil  rating:  No 

Data  Source  Information 

Soil  Survey  Area:  Fremont  County  Area,  Colorado 
Survey  Area  Data:  Version  17,  Sep  13,  2019 
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Attachment  3.  HydroCAD  Model  Reports 
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Parkdale_pre_02 

Prepared  by  Whetstone  Associates 

HydroCAD®  10.00  s/n  08184  ©  2013  HydroCAD  Software  Solutions  LLC 
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Area  Listing  (aii  nodes) 


Area  CN  Description 

(acres)  (subcatchment-numbers) 

462.222  80  Pinyon/juniper  range,  Fair,  HSG  D  (E,  EC,  W,  WC) 

577.778  71  Pinyon/juniper  range.  Good,  HSG  D  (E,  EC,  W,  WC) 

1,040.000  75  TOTAL  AREA 


Parkdale_pre_02 
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Soil  Listing  (all  nodes) 


Area 

(acres) 

Soil 

Group 

Subcatchment 

Numbers 

0.000 

HSG  A 

0.000 

HSG  B 

0.000 

HSG  C 

1,040.000 

HSG  D 

E,  EC,  W,  WC 

0.000 

Other 

1,040.000 

TOTAL  AREA 

Parkdale_pre_02 

Prepared  by  Whetstone  Associates 
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Ground  Covers  (all  nodes) 


HSG-A 

(acres) 

HSG-B 

(acres) 

HSG-C 

(acres) 

HSG-D 

(acres) 

Other 

(acres) 

Total 

(acres) 

Ground 

Cover 

Subcatchment 

Numbers 

0.000 

0.000 

0.000 

462.222 

0.000 

462.222 

Pinyon/juniper  range,  Fair 

E,  EC, 

W,  WC 

0.000 

0.000 

0.000 

577.778 

0.000 

577.778 

Pinyon/juniper  range,  Good 

E,  EC, 

W,  WC 

0.000 

0.000 

0.000 

1,040.000 

0.000 

1,040.000 

TOTAL  AREA 

Parkdale_pre_02 

Prepared  by  Whetstone  Associates 
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Type  II 24-hr  2-yr  Rainfalhl .69" 
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Time  span=1 .00-35.00  hrs,  dt=0.05  hrs,  681  points 
Runoff  by  SCS  TR-20  method,  UH=SCS,  Weighted-CN 
Reach  routing  by  Stor-Ind-nTrans  method  -  Pond  routing  by  Stor-Ind  method 


Subcatchment E:  East 


Runoff  Area=250.000  ac  Runoff  Depth=0.24" 
Flow  Length=5,925'  Tc=25.0  min  CN=75  Runoff=38.24  cfs  5.008  af 


Subcatchment  EC:  East  Central 


Runoff  Area=320.000  ac  Runoff  Depth=0.24" 
Flow  Length=7, 295'  Tc=32.2  min  CN=75  Runoff=40.98  cfs  6.41 0  af 


SubcatchmentW:  West 


Runoff  Area=1 80.000  ac  Runoff  Depth=0.24" 
Flow  Length=6, 335'  Tc=36.1  min  CN=75  Runoff=21 .30  cfs  3.606  af 


Subcatchment  WC:  West  Central 


Runoff  Area=290.000  ac  Runoff  Depth=0.24" 
Flow  Length=7,497'  Tc=35.9  min  CN=75  Runoff=34.44  cfs  5.809  af 


Total  Runoff  Area  =  1 ,040.000  ac  Runoff  Volume  =  20.832  af  Average  Runoff  Depth  =  0.24" 


Flow  (cfs) 
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Time  span=1 .00-35.00  hrs,  dt=0.05  hrs,  681  points 
Runoff  by  SCS  TR-20  method,  UH=SCS,  Weighted-CN 
Reach  routing  by  Stor-Ind-nTrans  method  -  Pond  routing  by  Stor-Ind  method 

Subcatchment  E:  East  Runoff  Area=250. 000  ac  Runoff  Depth=0.44" 

Flow  Length=5, 925'  Tc=25.0  min  CN=75  Runoff=87. 04  cfs  9.193  af 

Subcatchment  EC:  East  Central  Runoff  Area=320. 000  ac  Runoff  Depth=0.44" 

Flow  Length=7, 295'  Tc=32.2  min  CN=75  Runoff=92.90  cfs  1 1 .767  af 

Subcatchment W:  West  Runoff  Area=1 80.000  ac  Runoff  Depth=0.44" 

Flow  Length=6, 335'  Tc=36.1  min  CN=75  Runoff=48.12  cfs  6.619  af 

Subcatchment  WC:  West  Central  Runoff  Area=290.000  ac  Runoff  Depth=0.44" 

Flow  Length=7, 497'  Tc=35.9  min  CN=75  Runoff=77.84  cfs  1 0.664  af 

Total  Runoff  Area  =  1 ,040.000  ac  Runoff  Volume  =  38.243  af  Average  Runoff  Depth  =  0.44" 
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Time  span=1 .00-35.00  hrs,  dt=0.05  hrs,  681  points 
Runoff  by  SCS  TR-20  method,  UH=SCS,  Weighted-CN 
Reach  routing  by  Stor-Ind-nTrans  method  -  Pond  routing  by  Stor-Ind  method 

Subcatchment  E:  East  Runoff  Area=250. 000  ac  Runoff  Depth=0. 66" 

Flow  Length=5, 925'  Tc=25.0  min  CN=75  Runoff=1 42.75  cfs  13.797  af 

Subcatchment  EC:  East  Central  Runoff  Area=320. 000  ac  Runoff  Depth=0. 66" 

Flow  Length=7, 295'  Tc=32.2  min  CN=75  Runoff=1 52.89  cfs  1 7.660  af 

Subcatchment W:  West  Runoff  Area=1 80.000  ac  Runoff  Depth=0.66'' 

Flow  Length=6,335'  Tc=36.1  min  CN=75  Runoff=79.24  cfs  9.934  af 

Subcatchment  WC:  West  Central  Runoff  Area=290.000  ac  Runoff  Depth=0.66'' 

Flow  Length=7, 497'  Tc=35.9  min  CN=75  Runoff=1 28.30  cfs  1 6.004  af 

Total  Runoff  Area  =  1 ,040.000  ac  Runoff  Volume  =  57.395  af  Average  Runoff  Depth  =  0.66" 
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Time  span=1 .00-35.00  hrs,  dt=0.05  hrs,  681  points 
Runoff  by  SCS  TR-20  method,  UH=SCS,  Weighted-CN 
Reach  routing  by  Stor-Ind-nTrans  method  -  Pond  routing  by  Stor-Ind  method 


Subcatchment E:  East 


Runoff  Area=250.000  ac  Runoff  Depth=1 .07" 
Flow  Length=5,925'  Tc=25.0  min  CN=75  Runoff=246.89  cfs  22.368  af 


Subcatchment  EC:  East  Central 


Runoff  Area=320.000  ac  Runoff  Depth=1 .07" 
Flow  Length=7,295'  Tc=32.2  min  CN=75  Runoff=265.84  cfs  28.631  af 


SubcatchmentW:  West 


Runoff  Area=1 80.000  ac  Runoff  Depth=1 .07" 
Flow  Length=6, 335'  Tc=36.1  min  CN=75  Runoff=1 38.02  cfs  16.105  af 


Subcatchment  WC:  West  Central 


Runoff  Area=290.000  ac  Runoff  Depth=1 .07" 
Flow  Length=7,497'  Tc=35.9  min  CN=75  Runoff=223.46  cfs  25.947  af 


Total  Runoff  Area  =  1 ,040.000  ac  Runoff  Volume  =  93.052  af  Average  Runoff  Depth  =  1 .07" 
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Time  span=1 .00-35.00  hrs,  dt=0.05  hrs,  681  points 
Runoff  by  SCS  TR-20  method,  UH=SCS,  Weighted-CN 
Reach  routing  by  Stor-Ind-nTrans  method  -  Pond  routing  by  Stor-Ind  method 

Subcatchment  E:  East  Runoff  Area=250.000  ac  Runoff  Depth=1 .47" 

Flow  Length=5,925'  Tc=25.0  min  CN=75  Runoff=345.98  cfs  30.563  af 

Subcatchment  EC:  East  Central  Runoff  Area=320.000  ac  Runoff  Depth=1 .47" 

Flow  Length=7, 295'  Tc=32.2  min  CN=75  Runoff=373.65  cfs  39.120  af 

Subcatchment W:  West  Runoff  Area=1 80.000  ac  Runoff  Depth=1 .47" 

Flow  Length=6, 335'  Tc=36.1  min  CN=75  Runoff=1 94.21  cfs  22.005  af 

Subcatchment  WC:  West  Central  Runoff  Area=290.000  ac  Runoff  Depth=1 .47" 

Flow  Length=7, 497'  Tc=35.9  min  CN=75  Runoff=31 4.38  cfs  35.453  af 

Total  Runoff  Area  =  1,040.000  ac  Runoff  Volume  =  127.141  af  Average  Runoff  Depth  =  1.47" 
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2  4  6  8  10  12  14  16  18  20  22  24  26  28  30  32  34 


Hydrograph 


314.38  cfs  ; 

Type  II  24-hr 
50-yr  Rainfall=3.73" 

1  Runoff  Area=290.000ac 

Runoff  Volume=35.453  af 
Runoff  Depth=1. 47” 
Flow  Length=7,497' 

I  Tc=35.9  min 

I  CN=75 

Time  (hours) 


—  Runoff 
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Time  span=1 .00-35.00  hrs,  dt=0.05  hrs,  681  points 
Runoff  by  SCS  TR-20  method,  UH=SCS,  Weighted-CN 
Reach  routing  by  Stor-Ind-nTrans  method  -  Pond  routing  by  Stor-Ind  method 


Subcatchment E:  East 


Runoff  Area=250.000  ac  Runoff  Depth=1 .93" 
Flow  Length=5,925'  Tc=25.0  min  CN=75  Runoff=462.78  cfs  40.282  af 


Subcatchment  EC:  East  Central 


Runoff  Area=320.000  ac  Runoff  Depth=1 .93" 
Flow  Length=7,295'  Tc=32.2  min  CN=75  Runoff=500.97  cfs  51 .561  af 


SubcatchmentW:  West 


Runoff  Area=1 80.000  ac  Runoff  Depth=1 .93" 
Flow  Length=6,335'  Tc=36.1  min  CN=75  Runoff=260.62  cfs  29.003  af 


Subcatchment  WC:  West  Central 


Runoff  Area=290.000  ac  Runoff  Depth=1 .93" 
Flow  Length=7,497'  Tc=35.9  min  CN=75  Runoff=421 .81  cfs  46.727  af 


Total  Runoff  Area  =  1 ,040.000  ac  Runoff  Volume  =  167.573  af  Average  Runoff  Depth  =  1 .93" 
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Subcatchment  E:  East 


o 


Hydrograph 


500i 

462.78  cfs  i  r 

450i 

Type  II  24-hr 

400i 

100-yr  Rainfalt=4.35" 

350^ 

Runoff  Area=250.000  ac 

300^ 

Runoff  Volume=40.282  af 

Runoff  Depth=1.93" 

250H 

Flow  Length=5,925' 

200^ 

Tc=25.0  min 

150i 

CN=75 

lOOi 

50H 

0^ 

2  4  6  8  10  12  14  16  18  20  22  24  26  28  30  32  34 

Time  (hours) 


—  Runoff 
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Subcatchment  EC:  East  Central 


550 
500 
450 
400 
^  350 
^  300 
I  250 
200 
150 
100 
50 
0 

2  4  6  8  10  12  14  16  18  20  22  24  26  28  30  32  34 


Hydrograph 


1  500.97  cfs 

, 

1  T 

Type  II  24-hr 
100-yr  Rainfall=4.35" 

^  —  -  -  - 

Runoff  Area=320.000  ac 
Runoff  Volume=51.561  af 
Runoff  Depth=1,93" 
Flow  Length=7,295' 

^  -  -  -  - 

— 

Tc=32.2  min 
CN=75 

Time  (hours) 


—  Runoff 
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Subcatchment  W:  West 


Hydrograph 


(A 

o 


150- 


1 00- 


50- 


Type  II  24-hr 
100-yr  Rainfall=4.35" 
Runoff  Area=1 80.000  ac 
Runoff  Volume=29.003  af 
Runoff  Depth=1.93" 
Flow  Length=6,335' 
Tc=36.1  min 
CN=75 


260.62  cfs 

—  Runoff  1 

2  4  6  8  10  12  14  16  18  20  22  24  26  28  30  32  34 


Time  (hours) 
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Subcatchment  WC:  West  Central 


Hydrograph 


(A 

o 


Type  II  24-hr 
100-yr  Rainfall=4,35" 
Runoff  Area=290.000  ac 
Runoff  Volume=46.727  af 
Runoff  Depth=1.93" 
Flow  Length=7,497' 
Tc=35.9  min 
CN=75 


421 .81  cfs 

—  Runoff  1 

8  10  12  14  16  18  20  22  24  26  28  30  32  34 


Time  (hours) 
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Area 

(acres) 

1,040.000 

1,040.000 


Area  Listing  (aii  nodes) 


CN  Description 

(subcatchment-numbers) 

89  Herbaceous  range,  Fair,  HSG  D  (C,  E,  W) 

89  TOTAL  AREA 
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Soil  Listing  (all  nodes) 


Area 

Soil 

Subcatchment 

(acres) 

Group 

Numbers 

0.000 

HSG  A 

0.000 

HSG  B 

0.000 

HSG  C 

1,040.000 

HSG  D 

C,  E,  W 

0.000 

Other 

1,040.000 

TOTAL  AREA 

Parkdale_post_01 

Prepared  by  Whetstone  Associates 

HydroCAD®  10.00  s/n  08184  ©  2013  HydroCAD  Software  Solutions  LLC 


Printed  1/15/2020 
_ Page  4 


Ground  Covers  (all  nodes) 


HSG-A 

HSG-B 

HSG-C 

HSG-D 

Other 

Total 

Ground 

Subcatchment 

(acres) 

(acres) 

(acres) 

(acres) 

(acres) 

(acres) 

Cover 

Numbers 

0.000 

0.000 

0.000 

1,040.000 

0.000 

1,040.000 

Herbaceous  range.  Fair 

C,  E,  W 

0.000 

0.000 

0.000 

1,040.000 

0.000 

1,040.000 

TOTAL  AREA 
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Time  span=1 .00-30.00  hrs,  dt=0.05  hrs,  581  points 
Runoff  by  SCS  TR-20  method,  UH=SCS,  Weighted-CN 
Reach  routing  by  Stor-Ind-nTrans  method  -  Pond  routing  by  Stor-Ind  method 

SubcatchmentC:  Central  Runoff  Area=400. 000  ac  Runoff  Depth=0. 78" 

Flow  Length=7, 645'  Tc=70.0  min  CN=89  Runoff=1 45.04  cfs  25.904  af 

Subcatchment  E:  East  Runoff  Area=405. 000  ac  Runoff  Depth=0. 78" 

Flow  Length=6,058'  Tc=22.0  min  CN=89  Runoff=327.39  cfs  26.228  af 

SubcatchmentW:  West  Runoff  Area=235.000  ac  Runoff  Depth=0.78" 

Flow  Length=5, 020'  Tc=18.8min  CN=89  Runoff=208.05  cfs  15.21 8  af 

Total  Runoff  Area  =  1 ,040.000  ac  Runoff  Volume  =  67.350  af  Average  Runoff  Depth  =  0.78" 
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Summary  for  Subcatchment  C:  Central 

Runoff  =  145.04  cfsCg)  12.78  hrs,  Volunne=  25.904  af,  Depth=  0.78" 

Runoff  by  SCS  TR-20  method,  UH=SCS,  Weighted-CN,  Time  Span=  1 .00-30.00  hrs,  dt=  0.05  hrs 
Type  II  24-hr  2-yr  Rainfall=1 .69" 


Area  (ac)  CN  Description 


400.000  1 

39  Herbaceous  range.  Fair,  HSG  D 

To 

(min) 

Length 

(feet) 

Slope 

(ft/ft) 

Velocity 

(ft/sec) 

Capacity 

(cfs) 

Description 

0.2 

40 

0.5300 

3.09 

Sheet  Flow,  Sheet  Flow 

Smooth  surfaces  n=  0.01 1  P2=  1 .69" 

1.1 

775 

0.5300 

11.72 

Shallow  Concentrated  Flow,  Concentrated  Flow 

Unpaved  Kv=16.1fps 

61.0 

5,310 

0.0169 

1.45 

2.18 

Channel  Flow,  Reclaimed  channel  Central 

Area=1.5sf  Perim=  4.2'  r=  0.36'  n=  0.067 

7.7 

1,520 

0.0888 

3.28 

4.91 

Channel  Flow,  Channel  outside  pit  Central 

Area=  1 .5  sf  Perim=  4.3'  r=  0.35'  n=  0.067 

70.0 

7,645 

Total 

(A 

o 


120- 


loo¬ 


se- 


60- 


40- 


0- 


Subcatchment  C:  Central 
Hydrograph 


■  145.04  cfs  ^  ' 

A  Type  II  24-hr 

1  2-yr  Rainfall=1.69" 

1  Runoff  Area=400.000  ac 

1  Runoff  Volume=25.904  af 

1  Runoff  Depth=0.78" 

1  Flow  Lengthi7,645' 

\  Tc=70.0  min 

\  CN=89 

—  Runoff 


2  4  6  8  10  12  14  16  18  20  22  24  26  28  30 

Time  (hours) 
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Summary  for  Subcatchment  E:  East 

Runoff  =  327.39  cfs@  12.16  hrs,  Volume=  26.228  af,  Depth=  0.78" 

Runoff  by  SCS  TR-20  method,  UH=SCS,  Weighted-CN,  Time  Span=  1 .00-30.00  hrs,  dt=  0.05  hrs 
Type  II  24-hr  2-yr  Rainfall=1 .69" 


Area  (ac)  CN  Description 


405.000  1 

39  Herbaceous  range.  Fair,  HSG  D 

To 

(min) 

Length 

(feet) 

Slope 

(ft/ft) 

Velocity 

(ft/sec) 

Capacity 

(cfs) 

Description 

1.6 

40 

0.5300 

0.43 

Sheet  Flow,  Sheet  Flow 

Range  n=  0.130  P2=1.69" 

1.0 

708 

0.5300 

11.72 

Shallow  Concentrated  Flow,  Concentrated 

Unpaved  Kv=16.1fps 

14.0 

3,820 

0.0196 

4.55 

6.83 

Channel  Flow,  Reclaimed  Channel  within  Pit  East 

Area=  1 .5  sf  Perim=  4.2'  r=  0.36' 
n=  0.023  Earth,  clean  &  winding 

5.4 

1,490 

0.1711 

4.62 

6.93 

Channel  Flow,  Channel  outside  pit  -  East 

Area=1.5sf  Perim=  4.2'  r=  0.36'  n=  0.067 

22.0 

6,058 

Total 

Subcatchment  E:  East 


Hydrograph 


350^ 
300: 
250- 
B  200-1 


150-1 


100: 

50: 

0- 


327.39  cfs 


T 


Type  II  24-hr 
2-yr  Rainfall=1.69" 
Runoff  Area=405.000  ac 
Runoff  Volume=26.228  af 
Runoff  Depth=0.78" 
Flow  Length^6,058' 
Tc=22.0  min 
CN=89 


—  Runoff 


■I"  "M  II  i|ii  ii|i  iifTTi  III 

2  4  6  8  10  12  14  16  18  20  22  24  26  28  30 

Time  (hours) 
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Summary  for  Subcatchment  W:  West 

Runoff  =  208.05  cfs  (S)  12.12  hrs,  Volunne=  15.218  af,  Depth=  0.78" 

Runoff  by  SCS  TR-20  method,  UH=SCS,  Weighted-CN,  Time  Span=  1 .00-30.00  hrs,  dt=  0.05  hrs 
Type  II  24-hr  2-yr  Rainfall=1 .69" 


Area  (ac)  CN  Description 


235.000  1 

39  Herbaceous  range.  Fair,  HSG  D 

To 

(min) 

Length 

(feet) 

Slope 

(ft/ft) 

Velocity 

(ft/sec) 

Capacity 

(cfs) 

Description 

0.2 

40 

0.5300 

3.09 

Sheet  Flow,  Sheet  Flow 

Smooth  surfaces  n=  0.01 1  P2=  1 .69" 

0.9 

650 

0.5300 

11.72 

Shallow  Concentrated  Flow,  Concentrated 

Unpaved  Kv=16.1fps 

13.5 

3,560 

0.0183 

4.40 

6.60 

Channel  Flow,  Reclaimed  Channel  West 

Area=  1 .5  sf  Perim=  4.2'  r=  0.36' 
n=  0.023  Earth,  clean  &  winding 

4.2 

770 

0.0779 

3.07 

4.60 

Channel  Flow,  Outside  pit  channel 

Area=1.5sf  Perim=  4.3'  r=  0.35'  n=  0.067 

18.8 

5,020 

Total 

(A 

o 


220i 

200t 

180i 

160^ 

140i 

120^ 

100r 

80i 

60^ 

40i 

20i 

0- 


Subcatchment  W:  West 
Hydrograph 


Type  II  24-hr 
2-yr  Rainfalt=1.69" 
Runoff  Area=235.000  ac 
Runoff  Volume=15.218  af 
Runoff  Depth=0.78" 
Flow  Length^5,020' 
Tc=18.8  min 
CN=89 


208.05  cfs 

—  Runoff! 

1  1 

■I"  "li  II  i|ii  ii|i  iifTTi  III 

2  4  6  8  10  12  14  16  18  20  22  24  26  28  30 

Time  (hours) 
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Time  span=1 .00-30.00  hrs,  dt=0.05  hrs,  581  points 
Runoff  by  SCS  TR-20  method,  UH=SCS,  Weighted-CN 
Reach  routing  by  Stor-Ind-nTrans  method  -  Pond  routing  by  Stor-Ind  method 

SubcatchmentC:  Central  Runoff  Area=400. 000  ac  Runoff  Depth=1. 13" 

Flow  Length=7, 645'  Tc=70.0  min  CN=89  Runoff=21 3.82  cfs  37.608  af 

Subcatchment  E:  East  Runoff  Area=405. 000  ac  Runoff  Depth=1. 13" 

Flow  Length=6,058'  Tc=22.0  min  CN=89  Runoff=479.01  cfs  38.078  af 

Subcatchment W:  West  Runoff  Area=235.000  ac  Runoff  Depth=1 .13" 

Flow  Length=5, 020'  Tc=18.8min  CN=89  Runoff=303.91  cfs  22.095  af 

Total  Runoff  Area  =  1,040.000  ac  Runoff  Volume  =  97.780  af  Average  Runoff  Depth  =  1.13" 
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Summary  for  Subcatchment  C:  Central 

Runoff  =  213.82  cfs@  12.76  hrs,  Volume=  37.608  af,  Depth=  1.13" 

Runoff  by  SCS  TR-20  method,  UH=SCS,  Weighted-CN,  Time  Span=  1 .00-30.00  hrs,  dt=  0.05  hrs 
Type  II  24-hr  5-yr  Rainfall=2.12" 


Area  (ac)  CN  Description 


400.000  1 

39  Herbaceous  range.  Fair,  HSG  D 

To 

(min) 

Length 

(feet) 

Slope 

(ft/ft) 

Velocity 

(ft/sec) 

Capacity 

(cfs) 

Description 

0.2 

40 

0.5300 

3.09 

Sheet  Flow,  Sheet  Flow 

Smooth  surfaces  n=  0.01 1  P2=  1 .69" 

1.1 

775 

0.5300 

11.72 

Shallow  Concentrated  Flow,  Concentrated  Flow 

Unpaved  Kv=16.1fps 

61.0 

5,310 

0.0169 

1.45 

2.18 

Channel  Flow,  Reclaimed  channel  Central 

Area=1.5sf  Perim=  4.2'  r=  0.36'  n=  0.067 

7.7 

1,520 

0.0888 

3.28 

4.91 

Channel  Flow,  Channel  outside  pit  Central 

Area=  1 .5  sf  Perim=  4.3'  r=  0.35'  n=  0.067 

70.0 

7,645 

Total 

(A 

O 


Subcatchment  C:  Central 
Hydrograph 


Type  II  24-hr 
5-yr  Rainfall=2.12" 
Runoff  Area=400^000  ac 
Runoff  Volume=37.608  af 
Runoff  Depth=1.13" 
Flow  Lengthi7,645' 
Tc=7d.O  min 
CN=89 


213.82  cfs 

' 

—  Runoff! 

T  1  ' 

8  10  12  14  16  18  20  22  24  26  28  30 

Time  (hours) 
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Summary  for  Subcatchment  E:  East 

Runoff  =  479.01  cfs  @  12.15  hrs,  Volunne=  38.078  af,  Depth=  1.13" 

Runoff  by  SCS  TR-20  method,  UH=SCS,  Weighted-CN,  Time  Span=  1 .00-30.00  hrs,  dt=  0.05  hrs 
Type  II  24-hr  5-yr  Rainfall=2.12" 


Area  (ac)  CN  Description 


405.000  1 

39  Herbaceous  range.  Fair,  HSG  D 

To 

(min) 

Length 

(feet) 

Slope 

(ft/ft) 

Velocity 

(ft/sec) 

Capacity 

(cfs) 

Description 

1.6 

40 

0.5300 

0.43 

Sheet  Flow,  Sheet  Flow 

Range  n=  0.130  P2=1.69" 

1.0 

708 

0.5300 

11.72 

Shallow  Concentrated  Flow,  Concentrated 

Unpaved  Kv=16.1fps 

14.0 

3,820 

0.0196 

4.55 

6.83 

Channel  Flow,  Reclaimed  Channel  within  Pit  East 

Area=  1 .5  sf  Perim=  4.2'  r=  0.36' 
n=  0.023  Earth,  clean  &  winding 

5.4 

1,490 

0.1711 

4.62 

6.93 

Channel  Flow,  Channel  outside  pit  -  East 

Area=1.5sf  Perim=  4.2'  r=  0.36'  n=  0.067 

22.0 

6,058 

Total 

(A 

o 


200- 

150- 

100- 

50- 


Subcatchment  E:  East 
Hydrograph 


_  479.01  cfs  ' 

\ 

Type  II  24-hr 
5-yr  Rainfall=2.12" 

- 

Runoff  Area=405,000  ac 

Runoff  Volume=38.078  af 
Runoff  Depth=1.13" 

riow  Lengin=D,U9o 
Tc-22.0  min 

CN=89 

, 

' 

A 

—  Runoff 


2  4 


8  10  12  14  16  18  20  22  24  26  28  30 

Time  (hours) 
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Summary  for  Subcatchment  W:  West 

Runoff  =  303.91  cfs  (S)  12.11  hrs,  Volunne=  22.095  af,  Depth=  1.13" 

Runoff  by  SCS  TR-20  method,  UH=SCS,  Weighted-CN,  Time  Span=  1 .00-30.00  hrs,  dt=  0.05  hrs 
Type  II  24-hr  5-yr  Rainfall=2.12" 


Area  (ac)  CN  Description 


235.000  1 

39  Herbaceous  range.  Fair,  HSG  D 

To 

(min) 

Length 

(feet) 

Slope 

(ft/ft) 

Velocity 

(ft/sec) 

Capacity 

(cfs) 

Description 

0.2 

40 

0.5300 

3.09 

Sheet  Flow,  Sheet  Flow 

Smooth  surfaces  n=  0.01 1  P2=  1 .69" 

0.9 

650 

0.5300 

11.72 

Shallow  Concentrated  Flow,  Concentrated 

Unpaved  Kv=16.1fps 

13.5 

3,560 

0.0183 

4.40 

6.60 

Channel  Flow,  Reclaimed  Channel  West 

Area=  1 .5  sf  Perim=  4.2'  r=  0.36' 
n=  0.023  Earth,  clean  &  winding 

4.2 

770 

0.0779 

3.07 

4.60 

Channel  Flow,  Outside  pit  channel 

Area=1.5sf  Perim=  4.3'  r=  0.35'  n=  0.067 

18.8 

5,020 

Total 

300- 

250: 

'in 

200: 

o 

150: 

u. 

- 

100: 

50- 

Subcatchment  W:  West 
Hydrograph 


303.91  cfs 

-  -  - 

Type  II  24-hr 
5-yr  Rainfall=2.12" 
Runoff  Area=235.000  ac 
Runoff  Volume=22.095  af 

Runoff  Depth=1.13" 
Flow  Length=5,020' 

Tc=18.8  min 
CN=89 

A 

—  Runoff 


2  4 


8  10  12  14  16  18  20  22  24  26  28  30 

Time  (hours) 
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Time  span=1 .00-30.00  hrs,  dt=0.05  hrs,  581  points 
Runoff  by  SCS  TR-20  method,  UH=SCS,  Weighted-CN 
Reach  routing  by  Stor-Ind-nTrans  method  -  Pond  routing  by  Stor-Ind  method 

SubcatchmentC:  Central  Runoff  Area=400.000  ac  Runoff  Depth=1 .47" 

Flow  Length=7,645'  Tc=70.0  min  CN=89  Runoff=280.65  cfs  49.074  af 

Subcatchment  E:  East  Runoff  Area=405.000  ac  Runoff  Depth=1 .47" 

Flow  Length=6,058'  Tc=22.0  min  CN=89  Runoff=625.41  cfs  49.687  af 

SubcatchmentW:  West  Runoff  Area=235.000  ac  Runoff  Depth=1 .47" 

Flow  Length=5, 020'  Tc=18.8min  CN=89  Runoff=396.39  cfs  28.831  af 

Total  Runoff  Area  =  1 ,040.000  ac  Runoff  Volume  =  127.592  af  Average  Runoff  Depth  =  1 .47" 
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Summary  for  Subcatchment  C:  Central 

Runoff  =  280.65  cfs  (S)  12.75  hrs,  Volunne=  49.074  af,  Depth=  1.47" 

Runoff  by  SCS  TR-20  method,  UH=SCS,  Weighted-CN,  Time  Span=  1 .00-30.00  hrs,  dt=  0.05  hrs 
Type  II  24-hr  10-yr  Rainfall=2.52" 


Area  (ac)  CN  Description 


400.000  1 

39  Herbaceous  range.  Fair,  HSG  D 

Tc 

(min) 

Length 

(feet) 

Slope 

(ft/ft) 

Velocity 

(ft/sec) 

Capacity 

(cfs) 

Description 

0.2 

40 

0.5300 

3.09 

Sheet  Flow,  Sheet  Flow 

Smooth  surfaces  n=  0.01 1  P2=  1 .69" 

1.1 

775 

0.5300 

11.72 

Shallow  Concentrated  Flow,  Concentrated  Flow 

Unpaved  Kv=16.1fps 

61.0 

5,310 

0.0169 

1.45 

2.18 

Channel  Flow,  Reclaimed  channel  Central 

Area=1.5sf  Perim=  4.2'  r=  0.36'  n=  0.067 

7.7 

1,520 

0.0888 

3.28 

4.91 

Channel  Flow,  Channel  outside  pit  Central 

Area=  1 .5  sf  Perim=  4.3'  r=  0.35'  n=  0.067 

70.0 

7,645 

Total 

Subcatchment  C:  Central 


o 


300 
250 
200 
150 
100 
50 
0 

2  4  6  8  10  12  14  16  18  20  22  24  26  28  30 

Time  (hours) 


Hydrograph 


280.65  cfs 


Type  II  24-hr 
10-yr  Rainfall=2.52" 
Runoff  Area=400,000  ac 
Runoff  Volume=49.074  af 
Runoff  Depth=1.47" 
Flow  Length i7, 645' 
Tc=70.0  min 
CN=89 


—  Runoff 
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Summary  for  Subcatchment  E:  East 

Runoff  =  625.41  cfs  @  12.15  hrs,  Volunne=  49.687  af,  Depth=  1.47" 

Runoff  by  SCS  TR-20  method,  UH=SCS,  Weighted-CN,  Time  Span=  1 .00-30.00  hrs,  dt=  0.05  hrs 
Type  II  24-hr  10-yr  Rainfall=2.52" 


Area  (ac)  CN  Description 


405.000  1 

39  Herbaceous  range.  Fair,  HSG  D 

Tc 

(min) 

Length 

(feet) 

Slope 

(ft/ft) 

Velocity 

(ft/sec) 

Capacity 

(cfs) 

Description 

1.6 

40 

0.5300 

0.43 

Sheet  Flow,  Sheet  Flow 

Range  n=  0.130  P2=1.69" 

1.0 

708 

0.5300 

11.72 

Shallow  Concentrated  Flow,  Concentrated 

Unpaved  Kv=16.1fps 

14.0 

3,820 

0.0196 

4.55 

6.83 

Channel  Flow,  Reclaimed  Channel  within  Pit  East 

Area=  1 .5  sf  Perim=  4.2'  r=  0.36' 
n=  0.023  Earth,  clean  &  winding 

5.4 

1,490 

0.1711 

4.62 

6.93 

Channel  Flow,  Channel  outside  pit  -  East 

Area=1.5sf  Perim=  4.2'  r=  0.36'  n=  0.067 

22.0 

6,058 

Total 

700- 


600- 


500- 


•5  400: 


o  300- 

u- 

200: 

100: 

0- 


Subcatchment  E:  East 
Hydrograph 


u 


Type  II  24-hr 
10-yr  Rainfall=2.52" 
Runoff  Area=405,000  ac 
Runoff  Volume=49.687  af 
Runoff  Depth=1.47" 
Flow  Length^6,058' 
Tc=22.0  min 
CN=89 


625.41  cfs 

—  Runoff! 

II 

1 1  I  WTTi  II|II  II|I  II  I|II  ii|mTi|m  II|I  II  I|^I  II|I  II  I|II  I 

2  4  6  8  10  12  14  16  18  20  22  24  26  28  30 

Time  (hours) 
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Summary  for  Subcatchment  W:  West 

Runoff  =  396.39  cfs  @  12.11  hrs,  Volunne=  28.831  af,  Depth=  1.47" 

Runoff  by  SCS  TR-20  method,  UH=SCS,  Weighted-CN,  Time  Span=  1 .00-30.00  hrs,  dt=  0.05  hrs 
Type  II  24-hr  10-yr  Rainfall=2.52" 


Area  (ac)  CN  Description 


235.000  1 

39  Herbaceous  range.  Fair,  HSG  D 

To 

(min) 

Length 

(feet) 

Slope 

(ft/ft) 

Velocity 

(ft/sec) 

Capacity 

(cfs) 

Description 

0.2 

40 

0.5300 

3.09 

Sheet  Flow,  Sheet  Flow 

Smooth  surfaces  n=  0.01 1  P2=  1 .69" 

0.9 

650 

0.5300 

11.72 

Shallow  Concentrated  Flow,  Concentrated 

Unpaved  Kv=16.1fps 

13.5 

3,560 

0.0183 

4.40 

6.60 

Channel  Flow,  Reclaimed  Channel  West 

Area=  1 .5  sf  Perim=  4.2'  r=  0.36' 
n=  0.023  Earth,  clean  &  winding 

4.2 

770 

0.0779 

3.07 

4.60 

Channel  Flow,  Outside  pit  channel 

Area=1.5sf  Perim=  4.3'  r=  0.35'  n=  0.067 

18.8 

5,020 

Total 

Subcatchment  W:  West 


400 
350 
300 

'in 

B  250 

I  200 

u. 

150 
100 
50 
0 
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Hydrograph 


396.39  cfs 

T 

1  _ ■ 

Type  II  24-hr 
10-yr  Ralnfall=2.52" 
Runoff  Area=235.000  ac 
Runoff  Volume=28.831  af 
Runoff  Depth=1.47" 
Flow  Lenath=5  020' 

Tc=18.8  min 

, 

CN=89 

—  Runoff 
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Time  span=1 .00-30.00  hrs,  dt=0.05  hrs,  581  points 
Runoff  by  SCS  TR-20  method,  UH=SCS,  Weighted-CN 
Reach  routing  by  Stor-Ind-nTrans  method  -  Pond  routing  by  Stor-Ind  method 

SubcatchmentC:  Central  Runoff  Area=400. 000  ac  Runoff  Depth=2. 05" 

Flow  Length=7, 645'  Tc=70.0  min  CN=89  Runoff=392.39  cfs  68.472  af 

Subcatchment  E:  East  Runoff  Area=405. 000  ac  Runoff  Depth=2. 05" 

Flow  Length=6, 058'  Tc=22.0  min  CN=89  Runoff=868.87  cfs  69.328  af 

SubcatchmentW:  West  Runoff  Area=235.000  ac  Runoff  Depth=2.05'' 

Flow  Length=5, 020'  Tc=18.8min  CN=89  Runoff=550.07  cfs  40.228  af 

Total  Runoff  Area  =  1,040.000  ac  Runoff  Volume  =  178.028  af  Average  Runoff  Depth  =  2.05" 
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Summary  for  Subcatchment  C:  Central 

Runoff  =  392.39  cfs  @  12.73  hrs,  Volunne=  68.472  af,  Depth=  2.05" 

Runoff  by  SCS  TR-20  method,  UH=SCS,  Weighted-CN,  Time  Span=  1 .00-30.00  hrs,  dt=  0.05  hrs 
Type  II  24-hr  25-yr  Rainfall=3.17" 


Area  (ac)  CN  Description 


400.000  I 

39  Herbaceous  range.  Fair,  HSG  D 

Tc 

(min) 

Length 

(feet) 

Slope 

(ft/ft) 

Velocity 

(ft/sec) 

Capacity 

(cfs) 

Description 

0.2 

40 

0.5300 

3.09 

Sheet  Flow,  Sheet  Flow 

Smooth  surfaces  n=  0.01 1  P2=  1 .69" 

1.1 

775 

0.5300 

11.72 

Shallow  Concentrated  Flow,  Concentrated  Flow 

Unpaved  Kv=16.1fps 

61.0 

5,310 

0.0169 

1.45 

2.18 

Channel  Flow,  Reclaimed  channel  Central 

Area=1.5sf  Perim=  4.2'  r=  0.36'  n=  0.067 

7.7 

1,520 

0.0888 

3.28 

4.91 

Channel  Flow,  Channel  outside  pit  Central 

Area=  1 .5  sf  Perim=  4.3'  r=  0.35'  n=  0.067 

70.0 

7,645 

Total 

Subcatchment  C:  Central 


Hydrograph 


400 
350 
300 

I  250 

I  200 

u. 

150 
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0 

2  4  6  8  10  12  14  16  18  20  22  24  26  28  30 


392.39  cfs 


Type  II  24-hr 
25-yr  Rainfall=3.17" 
Runoff  Area=400.000  ac 
Runoff  Volume=68.472  af 
Runoff  Depth=2.05" 
Flow  Length=7,645' 
Tc=70.0  min 
CN=89 


Time  (hours) 


—  Runoff 
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Summary  for  Subcatchment  E:  East 

Runoff  =  868.87  cfs@  12.15  hrs,  Volume=  69.328  af,  Depth=  2.05" 

Runoff  by  SCS  TR-20  method,  UH=SCS,  Weighted-CN,  Time  Span=  1 .00-30.00  hrs,  dt=  0.05  hrs 
Type  II  24-hr  25-yr  Rainfall=3.17" 


Area  (ac)  CN  Description 


405.000  1 

39  Herbaceous  range.  Fair,  HSG  D 

To 

(min) 

Length 

(feet) 

Slope 

(ft/ft) 

Velocity 

(ft/sec) 

Capacity 

(cfs) 

Description 

1.6 

40 

0.5300 

0.43 

Sheet  Flow,  Sheet  Flow 

Range  n=  0.130  P2=1.69" 

1.0 

708 

0.5300 

11.72 

Shallow  Concentrated  Flow,  Concentrated 

Unpaved  Kv=16.1fps 

14.0 

3,820 

0.0196 

4.55 

6.83 

Channel  Flow,  Reclaimed  Channel  within  Pit  East 

Area=  1 .5  sf  Perim=  4.2'  r=  0.36' 
n=  0.023  Earth,  clean  &  winding 

5.4 

1,490 

0.1711 

4.62 

6.93 

Channel  Flow,  Channel  outside  pit  -  East 

Area=1.5sf  Perim=  4.2'  r=  0.36'  n=  0.067 

22.0 

6,058 

Total 

(A 

o 


600H 

500^ 

400- 

300- 


Subcatchment  E:  East 
Hydrograph 


868.87  cfs 

1 

Type  II  24-hr 

------ 

25-yr  Rainfall=3.17" 
Runoff  Area=405.000  ac 
Runoff  Volume=69.328  af 
Runoff  Depth=2.05" 
Flow  Length^6,058' 

Tc=22.0  min 
CN-89 

*"|II  nil  II  1111111 

|l  llTn^l 

—  Runoff 


2  4  6  8  10 


12  14  16  18 
Time  (hours) 


20  22  24  26  28  30 
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Summary  for  Subcatchment  W:  West 

Runoff  =  550.07  cfs  @  12.11  hrs,  Volunne=  40.228  af,  Depth=  2.05" 

Runoff  by  SCS  TR-20  method,  UH=SCS,  Weighted-CN,  Time  Span=  1 .00-30.00  hrs,  dt=  0.05  hrs 
Type  II  24-hr  25-yr  Rainfall=3.17" 


Area  (ac)  CN  Description 


235.000  1 

39  Herbaceous  range.  Fair,  HSG  D 

To 

(min) 

Length 

(feet) 

Slope 

(ft/ft) 

Velocity 

(ft/sec) 

Capacity 

(cfs) 

Description 

0.2 

40 

0.5300 

3.09 

Sheet  Flow,  Sheet  Flow 

Smooth  surfaces  n=  0.01 1  P2=  1 .69" 

0.9 

650 

0.5300 

11.72 

Shallow  Concentrated  Flow,  Concentrated 

Unpaved  Kv=16.1fps 

13.5 

3,560 

0.0183 

4.40 

6.60 

Channel  Flow,  Reclaimed  Channel  West 

Area=  1 .5  sf  Perim=  4.2'  r=  0.36' 
n=  0.023  Earth,  clean  &  winding 

4.2 

770 

0.0779 

3.07 

4.60 

Channel  Flow,  Outside  pit  channel 

Area=1.5sf  Perim=  4.3'  r=  0.35'  n=  0.067 

18.8 

5,020 

Total 

Subcatchment  W:  West 


600- 
550- 
500- 
450- 
_  400- 
350- 
7  300- 
E  250- 
200^ 
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Hydrograph 


550.07  cfs 


Type  II  24-hr 
25-yr  Rainfall=3.17" 
Runoff  Area=235,000  ac 
Runoff  Volume=40.228  af 
Runoff  Depth=2.05" 
Flow  Length^5,020'^ 
Tc=18.8  min 
CN=89 


ll|l  WTlTl  HIM  ll|l  ll  l|ll  ll|l  II  i|m  m||  II  l|Vl 


—  Runoff 


2  4  6  8  10 


12  14  16  18 
Time  (hours) 


20  22  24  26  28  30 
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Time  span=1 .00-30.00  hrs,  dt=0.05  hrs,  581  points 
Runoff  by  SCS  TR-20  method,  UH=SCS,  Weighted-CN 
Reach  routing  by  Stor-Ind-nTrans  method  -  Pond  routing  by  Stor-Ind  method 

SubcatchmentC:  Central  Runoff  Area=400. 000  ac  Runoff  Depth=2. 57" 

Flow  Length=7, 645'  Tc=70.0  min  CN=89  Runoff=490.24  cfs  85.686  af 

Subcatchment  E:  East  Runoff  Area=405. 000  ac  Runoff  Depth=2. 57" 

Flow  Length=6, 058'  Tc=22.0  min  CN=89  Runoff=1 ,081 .12  cfs  86.757  af 

SubcatchmentW:  West  Runoff  Area=235.000  ac  Runoff  Depth=2.57'' 

Flow  Length=5, 020'  Tc=18.8min  CN=89  Runoff=683.96  cfs  50.341  af 

Total  Runoff  Area  =  1 ,040.000  ac  Runoff  Volume  =  222.784  af  Average  Runoff  Depth  =  2.57" 
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Summary  for  Subcatchment  C:  Central 

Runoff  =  490.24  cfs  (S)  12.73  hrs,  Volunne=  85.686  af,  Depth=  2.57" 

Runoff  by  SCS  TR-20  method,  UH=SCS,  Weighted-CN,  Time  Span=  1 .00-30.00  hrs,  dt=  0.05  hrs 
Type  II  24-hr  50-yr  Rainfall=3.73" 


Area  (ac)  CN  Description 


400.000  1 

39  Herbaceous  range.  Fair,  HSG  D 

To 

(min) 

Length 

(feet) 

Slope 

(ft/ft) 

Velocity 

(ft/sec) 

Capacity 

(cfs) 

Description 

0.2 

40 

0.5300 

3.09 

Sheet  Flow,  Sheet  Flow 

Smooth  surfaces  n=  0.01 1  P2=  1 .69" 

1.1 

775 

0.5300 

11.72 

Shallow  Concentrated  Flow,  Concentrated  Flow 

Unpaved  Kv=16.1fps 

61.0 

5,310 

0.0169 

1.45 

2.18 

Channel  Flow,  Reclaimed  channel  Central 

Area=1.5sf  Perim=  4.2'  r=  0.36'  n=  0.067 

7.7 

1,520 

0.0888 

3.28 

4.91 

Channel  Flow,  Channel  outside  pit  Central 

Area=  1 .5  sf  Perim=  4.3'  r=  0.35'  n=  0.067 

70.0 

7,645 

Total 

Subcatchment  C:  Central 
Hydrograph 


Type  II  24-hr 
50-yr  Rainfall=3.73" 
Runoff  Area=400.000  ac 
Runoff  Vo1ume=85.686  af 
Runoff  Depth=2.57* 
Flow  Length=7,645' 
Tc=70.0  min 
CN=89 


490.24  cfs 

' 

—  Runoff! 

4  -ill 

1  A  1 

1  _  _  .  .  _  _  . 
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Summary  for  Subcatchment  E:  East 

Runoff  =  1,081.12  cfs  (g)  12.15  hrs,  Volume=  86.757  af,  Depth=  2.57" 

Runoff  by  SCS  TR-20  method,  UH=SCS,  Weighted-CN,  Time  Span=  1 .00-30.00  hrs,  dt=  0.05  hrs 
Type  II  24-hr  50-yr  Rainfall=3.73" 


Area  (ac)  CN  Description 


405.000  1 

39  Herbaceous  range.  Fair,  HSG  D 

Tc 

(min) 

Length 

(feet) 

Slope 

(ft/ft) 

Velocity 

(ft/sec) 

Capacity 

(cfs) 

Description 

1.6 

40 

0.5300 

0.43 

Sheet  Flow,  Sheet  Flow 

Range  n=  0.130  P2=1.69" 

1.0 

708 

0.5300 

11.72 

Shallow  Concentrated  Flow,  Concentrated 

Unpaved  Kv=16.1fps 

14.0 

3,820 

0.0196 

4.55 

6.83 

Channel  Flow,  Reclaimed  Channel  within  Pit  East 

Area=  1 .5  sf  Perim=  4.2'  r=  0.36' 
n=  0.023  Earth,  clean  &  winding 

5.4 

1,490 

0.1711 

4.62 

6.93 

Channel  Flow,  Channel  outside  pit  -  East 

Area=1.5sf  Perim=  4.2'  r=  0.36'  n=  0.067 

22.0 

6,058 

Total 

Subcatchment  E:  East 


o 


1,200 
1,100 
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900 
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700 
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Hydrograph 


1,081. 12cfs  r  ; 

Type  II  24-hr 

50-yr  Rainfall=3.73" 

Runoff  Area=405.000  ac 
Runoff  Volume=86:757  af 

1  Runoff  Depth=2.57" 

Flow  Length^6,058' 

1  Tc=22.0  min 

1  CN=89 

—  Runoff 
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Summary  for  Subcatchment  W:  West 

Runoff  =  683.96  cfs@  12.11  hrs,  Volume=  50.341  af,  Depth=  2.57" 

Runoff  by  SCS  TR-20  method,  UH=SCS,  Weighted-CN,  Time  Span=  1 .00-30.00  hrs,  dt=  0.05  hrs 
Type  II  24-hr  50-yr  Rainfall=3.73" 


Area  (ac)  CN  Description 


235.000  I 

39  Herbaceous  range.  Fair,  HSG  D 

Tc 

(min) 

Length 

(feet) 

Slope 

(ft/ft) 

Velocity 

(ft/sec) 

Capacity 

(cfs) 

Description 

0.2 

40 

0.5300 

3.09 

Sheet  Flow,  Sheet  Flow 

Smooth  surfaces  n=  0.01 1  P2=  1 .69" 

0.9 

650 

0.5300 

11.72 

Shallow  Concentrated  Flow,  Concentrated 

Unpaved  Kv=16.1fps 

13.5 

3,560 

0.0183 

4.40 

6.60 

Channel  Flow,  Reclaimed  Channel  West 

Area=  1 .5  sf  Perim=  4.2'  r=  0.36' 
n=  0.023  Earth,  clean  &  winding 

4.2 

770 

0.0779 

3.07 

4.60 

Channel  Flow,  Outside  pit  channel 

Area=1.5sf  Perim=  4.3'  r=  0.35'  n=  0.067 
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Type  II  24-hr 
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Runoff  Volume=50.341  af 
Runoff  Depth=2.57" 
Flow  Length^5,020' 
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Time  span=1 .00-30.00  hrs,  dt=0.05  hrs,  581  points 
Runoff  by  SCS  TR-20  method,  UH=SCS,  Weighted-CN 
Reach  routing  by  Stor-Ind-nTrans  method  -  Pond  routing  by  Stor-Ind  method 

SubcatchmentC:  Central  Runoff  Area=400. 000  ac  Runoff  Depth=3. 15" 

Flow  Length=7, 645'  Tc=70.0  min  CN=89  Runoff=599.81  cfs  105.099  af 

Subcatchment  E:  East  Runoff  Area=405. 000  ac  Runoff  Depth=3. 15" 

Flow  Length=6, 058'  Tc=22.0  min  CN=89  Runoff=1,316.95  cfs  106.413  af 

Subcatchment W:  West  Runoff  Area=235.000  ac  Runoff  Depth=3.15'' 

Flow  Length=5, 020'  Tc=18.8min  CN=89  Runoff=832.67  cfs  61.746af 

Total  Runoff  Area  =  1,040.000  ac  Runoff  Volume  =  273.259  af  Average  Runoff  Depth  =  3.15" 
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Summary  for  Subcatchment  C:  Central 

Runoff  =  599.81  cfs@  12.72  hrs,  Volume=  105.099  af,  Depth=  3.15" 

Runoff  by  SCS  TR-20  method,  UH=SCS,  Weighted-CN,  Time  Span=  1 .00-30.00  hrs,  dt=  0.05  hrs 
Type  II  24-hr  100-yr  Rainfall=4.35" 


Area  (ac)  CN  Description 


400.000  1 

39  Herbaceous  range.  Fair,  HSG  D 

To 

(min) 

Length 

(feet) 

Slope 

(ft/ft) 

Velocity 

(ft/sec) 

Capacity 

(cfs) 

Description 

0.2 

40 

0.5300 

3.09 

Sheet  Flow,  Sheet  Flow 

Smooth  surfaces  n=  0.01 1  P2=  1 .69" 

1.1 

775 

0.5300 

11.72 

Shallow  Concentrated  Flow,  Concentrated  Flow 

Unpaved  Kv=16.1fps 

61.0 

5,310 

0.0169 

1.45 

2.18 

Channel  Flow,  Reclaimed  channel  Central 

Area=1.5sf  Perim=  4.2'  r=  0.36'  n=  0.067 

7.7 

1,520 

0.0888 

3.28 

4.91 

Channel  Flow,  Channel  outside  pit  Central 

Area=  1 .5  sf  Perim=  4.3'  r=  0.35'  n=  0.067 

70.0 

7,645 

Total 
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Summary  for  Subcatchment  E:  East 


Runoff  =  1,316.95  cfs  (g)  12.14  hrs,  Volume=  106.413  af,  Depth=  3.15" 

Runoff  by  SCS  TR-20  method,  UH=SCS,  Weighted-CN,  Time  Span=  1 .00-30.00  hrs,  dt=  0.05  hrs 
Type  II  24-hr  100-yr  Rainfall=4.35" 


Area  (ac)  CN  Description 


405.000  1 

39  Herbaceous  range.  Fair,  HSG  D 

To 

(min) 

Length 

(feet) 

Slope 

(ft/ft) 

Velocity 

(ft/sec) 

Capacity 

(cfs) 

Description 

1.6 

40 

0.5300 

0.43 

Sheet  Flow,  Sheet  Flow 

Range  n=  0.130  P2=1.69" 

1.0 

708 

0.5300 

11.72 

Shallow  Concentrated  Flow,  Concentrated 

Unpaved  Kv=16.1fps 

14.0 

3,820 

0.0196 

4.55 

6.83 

Channel  Flow,  Reclaimed  Channel  within  Pit  East 

Area=  1 .5  sf  Perim=  4.2'  r=  0.36' 
n=  0.023  Earth,  clean  &  winding 

5.4 

1,490 

0.1711 

4.62 

6.93 

Channel  Flow,  Channel  outside  pit  -  East 

Area=1.5sf  Perim=  4.2'  r=  0.36'  n=  0.067 

22.0 

6,058 

Total 

(A 

o 


1,000- 


il  600- 


Subcatchment  E:  East 
Hydrograph 


1,316.95  cfs  L 

Type  II  24-hr 
100-yr  RainfaM=4.35" 
Runoff  Area=405.000  ac 
Runoff  Volume=106.413  af 
Runoff  Depth=3.1 5" 

1  Flow  Length=6,058' 

J  tc-22.0  min 

1  CN=89 

—  Runoff 
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Summary  for  Subcatchment  W:  West 

Runoff  =  832.67  cfs@  12.1 1  hrs,  Volume=  61 .746  af,  Depth=  3.15" 

Runoff  by  SCS  TR-20  method,  UH=SCS,  Weighted-CN,  Time  Span=  1 .00-30.00  hrs,  dt=  0.05  hrs 
Type  II  24-hr  100-yr  Rainfall=4.35" 


Area  (ac)  CN  Description 


235.000  1 

39  Herbaceous  range.  Fair,  HSG  D 

To 

(min) 

Length 

(feet) 

Slope 

(ft/ft) 

Velocity 

(ft/sec) 

Capacity 

(cfs) 

Description 

0.2 

40 

0.5300 

3.09 

Sheet  Flow,  Sheet  Flow 

Smooth  surfaces  n=  0.01 1  P2=  1 .69" 

0.9 

650 

0.5300 

11.72 

Shallow  Concentrated  Flow,  Concentrated 

Unpaved  Kv=16.1fps 

13.5 

3,560 

0.0183 

4.40 

6.60 

Channel  Flow,  Reclaimed  Channel  West 

Area=  1 .5  sf  Perim=  4.2'  r=  0.36' 
n=  0.023  Earth,  clean  &  winding 

4.2 

770 

0.0779 

3.07 

4.60 

Channel  Flow,  Outside  pit  channel 

Area=1.5sf  Perim=  4.3'  r=  0.35'  n=  0.067 

18.8 

5,020 

Total 
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To:  Scott  Duncan  4189A 

From:  Scott  Effner,  P.G. 

Date:  December  15,  2019 

Subject:  Drawdown  Scoping  Analysis  -  Parkdale  Quarry  EIS 


1.  INTRODUCTION 

A  MODELOW-SUREACT  simulation  was  prepared  to  provide  a  scoping-level  analysis  of  the 
potential  area  that  could  be  affected  by  groundwater  drawdown  related  to  passive  dewatering  of  the 
proposed  Parkdale  Quarry  Expansion.  The  purpose  of  the  analysis  was  to  define  the  area  that  should 
be  included  in  the  water  resources  analysis  area  for  the  Parkdale  Quarry  Environmental  Impact  Study 
(EIS).  The  model  incorporates  a  number  of  simplifying  but  conservative  assumptions  that  differ  from 
the  complex  and  relatively  undocumented  hydrogeologic  conditions  at  the  site.  Model  results  are 
believed  to  significantly  over  estimate  potential  drawdowns  in  areas  distal  to  the  proposed  quarry,  and 
although  it  is  an  appropriate  use  of  the  model  to  conservatively  determine  the  area  that  should  be 
included  in  the  water  resources  analysis,  model  results  should  not  be  interpreted  to  be  predictions  of 
the  actual  drawdowns  that  would  occur  from  dewatering  of  the  quarry. 

2.  MODEL  CODE 

The  model  was  developed  using  MODEEOW-SUREACT  4.0  (HydroGeologic,  2011),  a  finite- 
difference  code  based  on  the  USGS  software  package  MODEEOW  (McDonald  and  Harbaugh,  1988). 
MODEEOW-SUREACT  is  functionally  identical  to  MODEEOW  with  several  enhancements  that 
improve  its  ability  to  solve  numerical  matrices.  Model  input  and  output  files  were  processed  using 
the  graphical  user  interface  software  Groundwater  Vistas  version  6.96,  build  49  (ESI,  201 1). 

3.  MODEL  DESCRIPTION  AND  INPUT  PARAMETERS 

The  model  considered  an  unconfined  aquifer  (layer  type  1)  simulated  as  a  flat-lying  single  layer  520 
feet  thick.  The  model  domain  (Eigure  1)  is  106,000  x  106,000  feet  wide  (20. 1  x  20. 1  miles).  It  consists 
of  212  columns  and  212  rows  with  a  uniform  cell  spacing  of  500  x  500  feet.  The  base  reference 
elevation  of  the  model  was  set  at  5,780  feet.  The  top  elevation  of  the  model  was  set  at  6,300  feet.  A 
relatively  flat,  but  east-flowing  gradient  of  0.00009  ft/ft  was  established  across  the  model  domain 
using  constant  head  cells  located  on  the  east  and  west  margins  of  the  model  grid  (Eigure  1).  The 
assigned  constant  head  elevations  for  the  east  and  west  margins  were  6,275  and  6,285  feet  respectively. 
No  flow  cells  were  assigned  in  the  drainages  for  Currant  Creek,  Tallahassee  Creek,  and  the  Arkansas 
River  where  the  surface  elevations  are  below  the  level  of  the  proposed  pit  floor  (Eigure  1).  Given  that 
the  elevation  of  the  pit  floor  (6,020  feet  average,  5,940  minimum)  is  the  lowest  elevation  to  which 
groundwater  levels  could  be  drawn  down,  surface  elevations  below  this  level  are  areas  into  which  the 
cone  of  depression  cannot  expand. 

The  following  parameters  were  assigned  to  each  cell  in  the  model: 

•  Hydraulic  conductivity  =  0.0039  ft/d.  This  value  is  the  mean  of  three  single-well  pumping 
tests  that  were  performed  in  granitic  rocks  within  the  Sale  Area  (ERM  2019). 


4189A.191215 


WhetstoneL 
Associates  # 


•  Specific  yield  =  0.01.  This  is  an  estimated  value  from  ERC  2019  that  is  considered  to  be 
reasonable  for  fractured  granite. 

•  Recharge  is  not  simulated  in  the  model 

4.  MODEL  RUNS 

The  model  was  prepared  in  three  parts  including  an  initial  steady-state  simulation  that  was  completed 
to  develop  the  pre-mining  flow  field  and  starting  heads  for  the  transient  simulations  that  evaluated  EIS 
Alternatives  A  and  C.  The  transient  runs  simulated  passive  dewatering  of  the  proposed  quarry  using 
drain  cells  within  the  respective  footprints  of  the  proposed  mining  areas.  The  stage  elevations  of  the 
drains  were  set  at  6,020  feet  which  is  the  average  elevation  of  the  proposed  pit  floors,  and  the  drains 
in  individual  cells  were  specified  to  have  areas  of  500  x  500  feet,  thicknesses  of  10  feet,  and  hydraulic 
conductivities  of  10  ft/d.  Drains  cells  became  active  over  the  entire  footprints  of  the  proposed  mining 
areas  at  the  start  of  the  simulations.  The  duration  of  the  transient  simulations  was  100  years. 

5.  MODEL  RESULTS 

5.1  Steady  State  Run 

The  flow  field  for  the  steady-state  simulation  is  shown  in  Eigure  2.  The  simulation  establishes  a 
generally  flat  gradient  with  simulated  heads  of  about  6,260  feet  elevation  within  the  sale  area. 
Observed  heads  in  the  Sale  Area  range  from  about  6,027  to  6,260  feet  elevation  and  the  steady-state 
simulation  provides  a  conservative  starting  point  to  evaluate  the  maximum  drawdown  that  could  occur 
from  mining.  The  water  balance  mass  error  for  the  steady-state  simulation  was  0. 12%. 

5.2  Transient  Simulations  for  Alternatives  A  and  C 

Drawdown  contours  for  transient  runs  that  evaluated  Alternative  A  and  Alternative  C  are  presented  in 
Eigures  3  and  4,  respectively.  Given  the  conservative  and  simplistic  nature  of  these  scoping-level 
analyses,  the  5-foot  drawdown  contours  are  considered  to  be  the  maximum  extents  of  the  areas  in 
which  drawdown-related  impacts  could  occur  from  the  Parkdale  Quarry  expansion  under  Alternatives 
A  and  C.  The  water  balance  mass  errors  for  the  Alternative  A  and  Alternative  C  simulations  were 
0.00%  and  0.03%,  respectively. 

6.  DISCUSSION 

The  transient  runs  for  Alternatives  A  and  C  were  developed  to  define  the  areas  in  which  groundwater 
levels  could  be  theoretically  reduced  by  5  feet  or  more  after  100  years  of  mining.  The  simulations 
incorporate  numerous  simplifying  assumptions,  the  most  important  of  which  are:  1)  groundwater  near 
the  proposed  quarry  expansion  is  well-connected  over  the  modeled  area  in  a  flat-lying  aquifer  with  a 
relatively  flat  water  table,  2)  the  modeled  area  has  consistent  hydrogeologic  characteristics,  and  3) 
groundwater  levels  are  drawn-down  to  the  level  of  the  final  pit  floor  at  the  start  of  mining. 

In  reality,  available  water  level  data  from  DWR  well  records  indicate  that  groundwater  elevations  in 
the  modeled  area  vary  widely,  ranging  from  5,657  to  7,041  feet  elevation.  The  variation  occurs  over 
relatively  short  distances  and  often  exceeds  100  to  200  feet  between  wells  that  are  located  within  1,000 
to  2,000  feet  of  each  other.  The  accuracy  of  the  DWR  water  level  data  is  affected  by  a  number  of 
factors  including  the  accuracy  of  the  reported  well  locations,  completion  details  for  individual  wells. 
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and  the  range  of  time  over  which  the  groundwater  levels  were  measured.  However,  it  is  noted  that  the 
reported  variability  is  consistent  with  groundwater  systems  in  low-permeable  rocks  that  are  poorly 
interconnected  over  short  distances. 

A  number  of  major  faults  occur  near  the  Sale  Area  are  not  simulated.  These  faults  include  the  Parkdale 
Fault,  unnamed  faults  1  and  2,  and  the  Mikesell  Gulch  Fault  (Figure  5).  The  Parkdale  Fault  is  located 
north  of  the  Sale  Area  and  places  granitic  rocks  in  contact  with  younger  sedimentary  rocks.  The 
majority  of  groundwater  users  within  the  defined  area  of  potential  impact  are  located  on  the  north  side 
of  the  Parkdale  Fault  and  have  wells  in  sedimentary  rocks  that  are  expected  to  have  different  hydraulic 
characteristics  than  the  granite  that  would  be  mined.  Water  from  perennial  sections  of  Currant  and 
Cottonwood  creeks  are  sources  of  recharge  to  the  sedimentary  rocks.  The  stream  become  intermittent 
where  they  cross  the  sedimentary  rocks  near  State  Highway  9.  A  number  of  smaller  intermittent 
drainages  located  northeast  of  the  highway  also  contribute  runoff  that  infiltrates  into  the  sedimentary 
rocks.  The  different  hydraulic  characteristics  of  the  sedimentary  rocks  and  additional  recharge  they 
receive  from  surface  water  are  not  considered  in  the  model  which  tends  to  increase  the  conservatism 
of  the  predicted  drawdowns  in  areas  north  of  the  proposed  quarry  expansion. 

Finally,  the  simulation  of  water  levels  being  drawn  down  to  the  level  of  the  ultimate  pit  floor  at  the 
start  of  mining  is  inherently  conservative.  Groundwater  drawdown  would  occur  gradually  as  the  mine 
is  developed  over  its  expected  100-year  life. 

For  the  reasons  stated  above,  the  results  of  the  transient  simulations  are  believed  to  significantly  over 
estimate  potential  drawdowns  in  areas  distal  to  the  proposed  quarry.  Therefore,  the  modeled 
drawdown  contours  presented  in  Figures  3  and  4  should  not  be  interpreted  to  be  predictions  of  the 
actual  drawdown  that  would  occur  at  any  given  location  from  the  proposed  quarry  expansion. 


4189A.191215 


WhetstoneL 
Associates  # 


Figure  1.  Model  Domain  and  Boundary  Conditions 

The  blue  lines  at  the  east  and  west  borders  are  the  locations  of  the  constant  head  cells.  The  black  lines  and 
black  field  within  the  map  image  are  the  locations  of  no  flow  cells  where  the  surface  topography  is  below  the 

elevation  of  the  planned  pit  floor. 
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Figure  2.  Steady  State  Flow  Field 

The  blue  contours  indicated  the  modeled  steady-state  water  levels.  The  black  lines  and  black  field  within  the 
map  image  are  the  locations  of  no  flow  cells  where  the  surface  topography  is  below  the  elevation  of  the 

planned  pit  floor. 
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Figure  3.  Modeled  Drawdown  for  Alternative  A 


The  yellow  field  within  the  mining  area  for  Alternative  A  Indicates  the  locations  of  drain  cells.  The  black  lines 
and  black  field  south  and  east  of  the  Sale  Area  are  the  locations  of  no  flow  cells  where  the  surface 
topography  Is  below  the  elevation  of  the  planned  pit  floor. 
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Figure  4.  Modeled  Drawdown  for  Alternative  C 


The  yellow  field  within  the  mining  area  for  Alternative  C  Indicates  the  locations  of  drain  cells.  The  black  lines 
and  black  field  south  and  east  of  the  Sale  Area  are  the  locations  of  no  flow  cells  where  the  surface 
topography  Is  below  the  elevation  of  the  planned  pit  floor. 
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Figure  5.  Geology  within  the  Modeled  Area 
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Surface  Water  Rights  in  the  Water  Resources  Study  Area 


OBJECTID  *  Shape*  WDID  Structure  Name  Structure  Type 

3  Point  1200854  TALLAHASSEE  DITCH  NO  1  Ditch 

4  Point  1200570  PIONEER  DITCH  CURRENT  CK  Ditch 

5  Point  1200573  THIRD  DITCH  Ditch 

7  Point  1200928  CC  ROYAL  GORGE  INTAKE  Ditch 

8  Point  1200928  CC  ROYAL  GORGE  INTAKE  Ditch 

9  Point  1203021  CURRANT  CREEK  MIN  FLOW  Minimum  Flow 

10  Point  1203020  CURRANT  CREEK  MIN  FLOW  Minimum  Flow 

11  Point  1203011  TALLAHASSEE  CR  MIN  FLOW  Minimum  Flow 

13  Point  1202834  HASP  CURRANT  CREEK  EXCHANGE  Reach 

14  Point  1202835  HASP  TALLAHASSEE  CRK  EXCHANGE  Reach 


18  Point  1200857  TALLAHASSEE  DITCH  NO  2  Spring 

19  Point  1202149  PARKDALE  SPRING  Spring 

20  Point  1202400  HARVEY  BROS  TWELVE  MILE  Spring 

22  Point  1202067  CACTUS  MOUNTAIN  SPRING  Spring 

24  Point  1202549  WHEATON  COLLEGE  SPG  16  Spring 

25  Point  1202247  CAMPBELL  KING  SPRING  1  Spring 

26  Point  1202281  COWAN  SPRING  NO  3  Spring 

27  Point  1202548  WHEATON  COLLEGE  SPG  15  Spring 

29  Point  1202547  WHEATON  COLLEGE  SPG  14  Spring 


Surface  Water  Rights  in  the  Water  Resources  Study  Area 


Water  Source 

GNIS  ID  Stream  Mile  QIO 

Q40 

Q160 

Section 

Township 

Range 

PM 

UTMx 

TALLAHASSEE  CREEK 

191571 

2.27  N/A 

SE 

NW 

11 

18.0  S 

72.0  W 

S 

463886 

CURRANT  CREEK 

191396 

0.31  N/A 

SW 

NE 

11 

18.0  S 

72.0  W 

S 

464442 

CURRANT  CREEK 

191396 

0  N/A 

SW 

SE 

12 

18.0  S 

72.0  W 

s 

466062.9 

ARKANSAS  RIVER 

78956 

247.75  N/A 

NE 

NW 

20 

18.0  S 

71.0  W 

s 

469086 

ARKANSAS  RIVER 

78956 

247.75  N/A 

NE 

NW 

20 

18.0  S 

71.0  W 

s 

469086 

CURRANT  CREEK 

191396 

0  N/A 

SE 

NE 

11 

18.0  S 

72.0  W 

s 

464691.4 

CURRANT  CREEK 

191396 

2.86  N/A 

NE 

SW 

36 

17.0  S 

72.0  W 

s 

465156 

TALLAHASSEE  CREEK 

191571 

0.02  N/A 

SW 

SW 

7 

18.0  S 

71.0  W 

s 

466824.2 

CURRANT  CREEK 

191396 

0.01  N/A 

SE 

NE 

11 

18.0  S 

72.0  W 

s 

464675.1 

TALLAHASSEE  CREEK 

191571 

0.03  N/A 

SW 

SW 

7 

18.0  S 

71.0  W 

s 

466802.6 

TALLAHASSEE  CREEK 

191571  <Nu 

l> 

N/A 

NE 

SW 

11 

18.0  S 

72.0  W 

s 

464199 

ARKANSAS  RIVER 

78956  <Nu 

l> 

N/A 

NE 

NE 

11 

18.0  S 

72.0  W 

s 

464836.3 

ARKANSAS  RIVER 

78956  <Nu 

l> 

N/A 

NE 

SW 

36 

17.0  S 

72.0  W 

s 

465207 

ARKANSAS  RIVER 

78956  <Nu 

l> 

N/A 

SE 

NW 

1 

18.0  S 

72.0  W 

s 

465656.6 

ARKANSAS  RIVER 

78956  <Nu 

l> 

NW 

SE 

NW 

31 

17.0  S 

71.0  W 

s 

467177.9 

ARKANSAS  RIVER 

78956  <Nu 

l> 

N/A 

SW 

SE 

7 

18.0  S 

71.0  W 

s 

467676.3 

ARKANSAS  RIVER 

78956  <Nu 

l> 

N/A 

NE 

NE 

31 

17.0  S 

71.0  W 

s 

468072 

ARKANSAS  RIVER 

78956  <Nu 

l> 

NW 

NW 

SW 

32 

17.0  S 

71.0  W 

s 

468356.3 

ARKANSAS  RIVER 

78956  <Nu 

l> 

SW 

SE 

NE 

32 

17.0  S 

71.0  W 

s 

469260.1 

Surface  Water  Rights  in  the  Water  Resources  Study  Area 


UTMy 

Latitude 

Longitude 

Location  Accuracy 

Adjudication  Date  Previous  Ad]  Date 

4260943 

38.496116 

-105.414148 

GPS 

24884 

3/13/1954 

4261224 

38.498671 

-105.407787 

GPS 

24884 

3/13/1954 

4260225.6 

38.48973 

-105.38914 

Spotted  from  quarters 

24884 

3/13/1954 

4258268 

38.472205 

-105.3544 

Digitized 

02/03/1894  <Null> 

4258268 

38.472205 

-105.3544 

Digitized 

5889  <Null> 

4260867.8 

38.495464 

-105.404899 

Digitized 

38352 

12/31/2003 

4263742 

38.521385 

-105.399714 

User  supplied 

38352 

12/31/2003 

4260005.6 

38.487776 

-105.380401 

Digitized 

35064 

12/31/1994 

4260865.6 

38.495454 

-105.405097 

GPS 

37680 

12/31/2002 

4259991.1 

38.48765 

-105.380653 

GPS 

37680 

12/31/2002 

4260867 

38.495444 

-105.410555 

GPS 

24884 

3/13/1954 

4261491.6 

38.501092 

-105.403269 

Spotted  from  quarters 

29951  <Null> 

4263761.6 

38.521563 

-105.39913 

Spotted  from  quarters 

26664 

12/31/1971 

4262591.6 

38.511037 

-105.393915 

Spotted  from  quarters 

29951  <Null> 

4264252.1 

38.526058 

-105.376544 

Spotted  from  quarters 

27029 

12/31/1972 

4260222.6 

38.489763 

-105.370641 

Spotted  from  quarters 

31777 

12/31/1985 

4264565.6 

38.528916 

-105.366302 

Spotted  from  quarters 

27029 

12/31/1972 

4263767.2 

38.521738 

-105.363014 

Spotted  from  quarters 

27029 

12/31/1972 

4264130.6 

38.525038 

-105.352652 

Spotted  from  quarters 

27029 

12/31/1972 

Surface  Water  Rights  in  the  Water  Resources  Study  Area 


Appropriation  Date 

Admin  No 

Order  No  Priority  No  Associated  Case  Numbers 

Decreed  Uses 

12/31/1871 

38057.08035 

9  B-2 

CA8757 

1 

12/31/1861 

38057.04383 

9  B-1 

CA8757 

1 

04/01/1875 

38057.09222 

9  B-3 

CA8757 

1 

12/30/1863 

5112 

9 

17  CA3203 

2 

08/13/1864 

5339 

9  NI5 

CA3203 

2 

38014 

56275 

0  N/A 

04CW0081 

M 

38014 

56275 

0  N/A 

04CW0080 

M 

35009 

53270 

0  N/A 

95CW0232 

M 

37594 

55882.55855 

0  N/A 

03CW0019 

Q 

37594 

55882.55855 

0  N/A 

03CW0019 

Q 

3954 

38057.22215 

9  B-10 

CA8757 

18 

9604 

27865 

0  N/A 

81CW0145 

8FW 

15706 

44559.33967 

0  N/A 

W2160 

1 

9604 

27865 

0  N/A 

81CW0145 

8FW 

6649 

44925.2491 

0  N/A 

W3923 

29 

31581 

49842 

0  N/A 

86CW0050 

89 

11504 

44925.29765 

0  N/A 

W4059 

8 

6548 

44925.24809 

0  N/A 

W3923 

29 

9155 

44925.27416 

0  N/A 

W3923 

29 

Surface  Water  Rights  in  the  Water  Resources  Study  Area 


Net  Absolute  Net  Conditional  Net  APEX  Absolute  Net  APEX  Conditional  Decreed  Units 


3.5  0 

3.75  0 

4  0 

19  0 

3.5  0 

1.9  0 

2  0 

1  0 

0  0 

0  0 

14  0 

0.0022  0 

3.2  0 

0.0022  0 

0.022  0 

0.01  0 

0.013  0 

0.0044  0 

0.0088  0 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


0  c 
0  c 
0  c 
0  c 
0  c 
0  c 
0  c 
0  c 

2  C 
2  C 

0  c 
0  c 
0  c 
0  c 
0  c 
0  c 
0  c 
0  c 
0  c 


Surface  Water  Rights  in  the  Water  Resources  Study  Area 


Seasonal  Limits 

No 

No 

No 

No 

No 

Yes 

Yes 

Yes 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 


Surface  Water  Rights  in  the  Water  Resources  Study  Area 


Comments 

NO  ACREAGE  AMT  DECREED;  ENFORCEABLE  AS  OF  3-13-1954  SEE  CA  6806 
NO  ACREAGE  AMT  DECREED  ENFORCEABLE  AS  OF  3-13-1954  SEE  CA6806 
NO  ACREAGE  AMT  DECREED  SEE  ALSO  CA6806  ENFORCEABLE  AS  OF3-13-1954 
TF  CANON  CITY  HYDRAULIC  ID  505 
TF  OLD  CANON  CITY  WW  INTAKE  ID  930 

CWCB  MIN  FLOW  RIGHT  THIRTYONE  MILE  CREEK  CONFLUENCE  DOWN  TO  MILL  GULCH  CONFLUENCE 
CWCB  MIN  FLOW  RIGHT  MILL  GULCH  CONFLUENCE  TO  COTTONWOOD  CRK  CONFLUENCE 
CWCB  MINIMUM  FLOW 

FOR  SUBSTITUTION  AND  EXCHANGE  OF  TL  SHARES  AND/OR  DIV  1  CHANGED  SOURCES  FOR  HASP  AUG  PLAN 
FOR  SUBSTITUTION  AND  EXCHANGE  OF  TL  SHARES  AND/OR  DIV  1  CHANGED  SOURCES  FOR  HASP  AUG  PLAN 
NO  ACREAGE  AMT  DECREED  ENFORCEABLE  AS  OF  3-13-1954 
BLM  -  RESERVED  RIGHTS 
N/A 

BLM  -  RESERVED  RIGHTS 

CONDITIONAL  RIGHT  FOR  MUNICIPAL  USE,  SEE  85CW066  (CORRECTED  LOCATION)  NON  TRIB,  CONDITIONAL  RIGH 

DOMESTIC  IN-HOUSE  FOR  ONE  CABIN  AND  LIVESTOCK 

N/A 

CONDITIONAL  RIGHT  FOR  MUNICIPAL  USE,  SEE  85CW066  (CORRECTED  LOCATION)  NON  TRIB,  CONDITIONAL  RIGH 
CONDITIONAL  RIGHT  FOR  MUNICIPAL  USE,  SEE  85CW066  (CORRECTED  LOCATION)  NON  TRIB,  CONDITIONAL  RIGH 


Surface  Water  Rights  in  the  Water  Resources  Study  Area 


Modified  More  Information 


AI1I1019  13:29 
5/2/2013  11:34 
5/2/2013  11:35 
5/1/2013  15:27 
5/1/2013  15:27 
3/8/2012  10:33 
ZI2,I1012  9:55 
12/11/2012  15:50 
7/26/2018  14:45 
7/26/2018  14:46 
5/2/2013  11:37 
4/20/2017  15:46 
12I1SI1991 
4/20/2017  13:58 
2/18/2000 
12/1/1999 
12/24/1997 
4/3/2000 
1/12/2001 


https://dwr.state.co.us/Tools/WaterRights/NetAmounts/926705 

https://dwr.state.co.us/Tools/WaterRights/NetAmounts/431774 

https://dwr.state.co.us/Tools/WaterRights/NetAmounts/431777 

https://dwr.state.co.us/Tools/WaterRights/NetAmounts/432385 

https://dwr.state.co.us/Tools/WaterRights/NetAmounts/432386 

https://dwr.state.co.us/Tools/WaterRights/NetAmounts/433551 

https://dwr.state.co.us/Tools/WaterRights/NetAmounts/433550 

https://dwr.state.co.us/Tools/WaterRights/NetAmounts/433541 

https://dwr.state.co.us/Tools/WaterRights/NetAmounts/856707 

https://dwr.state.co.us/Tools/WaterRights/NetAmounts/856709 

https://dwr.state.co.us/Tools/WaterRights/NetAmounts/432250 

https://dwr.state.co.us/Tools/WaterRights/NetAmounts/631603 

https://dwr.state.co.us/Tools/WaterRights/NetAmounts/433074 

https://dwr.state.co.us/Tools/WaterRights/NetAmounts/631521 

https://dwr.state.co.us/Tools/WaterRights/NetAmounts/433226 

https://dwr.state.co.us/Tools/WaterRights/NetAmounts/432921 

https://dwr.state.co.us/Tools/WaterRights/NetAmounts/432954 

https://dwr.state.co.us/Tools/WaterRights/NetAmounts/433225 

https://dwr.state.co.us/Tools/WaterRights/NetAmounts/433224 


Surface  Water  Rights  in  the  Water  Resources  Study  Area 


Location  Proximity 

(38.496116,  -105.414148)  Water  Resources  Study  Area 


(38.498671,  -105.407787) 
(38.48973,  -105.38914) 
(38.472205,  -105.3544) 
(38.472205,  -105.3544) 
(38.495464,  -105.404899) 
(38.521385,  -105.399714) 
(38.487776,  -105.380401) 
(38.495454,  -105.405097) 
(38.48765,  -105.380653) 
(38.495444,  -105.410555) 
(38.501092,  -105.403269) 
(38.521563,  -105.39913) 
(38.511037,  -105.393915) 
(38.526058,  -105.376544) 
(38.489763,  -105.370641) 
(38.528916,  -105.366302) 
(38.521738,  -105.363014) 
(38.525038,  -105.352652) 


Water  Resources  Study  Area 
Water  Resources  Study  Area 
Water  Resources  Study  Area 
Water  Resources  Study  Area 
Water  Resources  Study  Area 
Water  Resources  Study  Area 
Water  Resources  Study  Area 
Water  Resources  Study  Area 
Water  Resources  Study  Area 
Water  Resources  Study  Area 
Water  Resources  Study  Area 
Water  Resources  Study  Area 
Water  Resources  Study  Area 
Water  Resources  Study  Area 
Water  Resources  Study  Area 
Water  Resources  Study  Area 
Water  Resources  Study  Area 
Water  Resources  Study  Area 


DWR  Well  Records  for  Water  Resources  Study  Area 


Permit 

Current  Status 

Contact  Name 

DIV 

WD 

County 

25221MH 

Well 

Constructed 

MASSEY,  LEE 

2 

12 

FREMONT 

30210MH 

Well 

Constructed 

SHIPPEY,  RONALD 

2 

12 

FREMONT 

78124 

Well 

Constructed 

BARTLESON 

2 

12 

FREMONT 

88822 

Well 

Constructed 

LITTLEFIELD,  GEORGE  L 

2 

12 

FREMONT 

140871-A 

Well 

Constructed 

CROWFOOT,  FLOYD 

2 

12 

FREMONT 

145102 

Well 

Constructed 

PRUETT,  FLOYD  D 

2 

12 

FREMONT 

153943 

Well 

Constructed 

NUTLY,  ALBERT  J. 

2 

12 

FREMONT 

43341-A 

Well 

Constructed 

AJET 

2 

12 

FREMONT 

153943 

Well 

Constructed 

NUTLY,  MARYANN 

2 

12 

FREMONT 

155081 

Well 

Constructed 

KRESKI,  JOHN 

2 

12 

FREMONT 

155081-A 

Well 

Constructed 

MORENO  LEIDY  SASTOQUE 

2 

12 

FREMONT 

155379 

Well 

Constructed 

BURKHOLDER  NORMAN  L  &  CONNIE  J 

2 

12 

FREMONT 

47740-A 

Well 

Constructed 

KING  ALEXANDER  CAMPBELL 

2 

12 

FREMONT 

159430 

Well 

Constructed 

TOLLIS,  GENE  P 

2 

12 

FREMONT 

162121 

Well 

Constructed 

BROWN,  MARK  N 

2 

12 

FREMONT 

168370 

Well 

Constructed 

JOHNSON  CURTIS  &  BLACKE  HELENE 

2 

12 

FREMONT 

174707 

Well 

Constructed 

TOLLIS,  ERNIE  P 

2 

12 

FREMONT 

177783 

Well 

Constructed 

KRIZMAN,  ARTHUR 

2 

12 

FREMONT 

192134 

Well 

Constructed 

BOWERS  SPENCER  &  LINDSEY 

2 

12 

FREMONT 

46051F 

Well 

Constructed 

CAMP  SCHIRADO  LLC 

2 

12 

FREMONT 

194842 

Well 

Constructed 

DUNCAN,  GEORGIA  L 

2 

12 

FREMONT 

194843 

Well 

Constructed 

EMBRY,  JACK 

2 

12 

FREMONT 

194841 

Well 

Constructed 

SKEPI,  ESAT 

2 

12 

FREMONT 

194841 

Well 

Constructed 

ROFOFSKY,  DAVID  W. 

2 

12 

FREMONT 

195974 

Well 

Constructed 

KUEHL,  ROBERT  N 

2 

12 

FREMONT 

198721 

Well 

Constructed 

WILTSE  DONALD  CHARLES 

2 

12 

FREMONT 

198714 

Well 

Constructed 

EMBRY,  DON  J 

2 

12 

FREMONT 

198722 

Well 

Constructed 

WILTSE  DONALD  CHARLES 

2 

12 

FREMONT 

198715 

Well 

Constructed 

BEDFORD  RUSSELL  &  SHARON  LEE 

2 

12 

FREMONT 

198155 

Well 

Constructed 

MOSER  MICHAEL  &  SWENSUN  PHYLLIS 

2 

12 

FREMONT 

198713 

Well 

Constructed 

BAXTER,  PAUL 

2 

12 

FREMONT 

202223 

Well 

Constructed 

ROBINSON,  SAMUEL  G 

2 

12 

FREMONT 

203262 

Well 

Constructed 

SHIPPEY,  RONALD 

2 

12 

FREMONT 

207552 

Well 

Constructed 

MILLS  ART  &  PATRICIA 

2 

12 

FREMONT 

208605 

Well 

Constructed 

COOPER  DONALD  E  &  MARTHA  J 

2 

12 

FREMONT 

213831 

Well 

Constructed 

LESKOSKY,  BERNICE  P 

2 

12 

FREMONT 

213835 

Well 

Constructed 

MARCHAND  GARY  JOANN  &  HELEN 

2 

12 

FREMONT 

213832 

Well 

Constructed 

LESKOSKY,  BERNICE  P 

2 

12 

FREMONT 

215223 

Well 

Constructed 

BAUM,  DOUGLAS  W 

2 

12 

FREMONT 

198714-A 

Well 

Constructed 

IGLESIAS,  FIDEL 

2 

12 

FREMONT 

215395 

Well 

Constructed 

DYE,  WILLIAM  E 

2 

12 

FREMONT 

215222 

Well 

Constructed 

GARETT,  CAROL  M 

2 

12 

FREMONT 

215394 

Well 

Constructed 

BRADSHAW  DEAN  &  PATRICIA 

2 

12 

FREMONT 

215218 

Well 

Constructed 

BEAN,  KEITH  D 

2 

12 

FREMONT 

217453 

Well 

Constructed 

AMMEL  HARVEY  D  &  DEANNA  L 

2 

12 

FREMONT 

221113 

Well 

Constructed 

KEELER,  JOHN 

2 

12 

FREMONT 

lof45 


DWR  Well  Records  for  Water  Resources  Study  Area 


Permit 

Current  Status 

Contact  Name 

DIV 

WD 

County 

Well 

Constructed 

CROSBY,  JACKIE 

2 

12 

FREMONT 

235767 

Well 

Constructed 

NORHOLM,  COLLEEN 

2 

12 

FREMONT 

237077 

Well 

Constructed 

SCHOMCKER  DENNIS  &  KATHLEEN 

2 

12 

FREMONT 

238087 

Well 

Constructed 

HEYEN  RON  &  JEANETTE 

2 

12 

FREMONT 

239701 

Well 

Constructed 

ASQUITH,  JOHN 

2 

12 

FREMONT 

239701 

Well 

Constructed 

CARROLL,  JANICE 

2 

12 

FREMONT 

46052F-R 

Well 

Replaced 

CAMP  SCHIRADO  LLC 

2 

12 

FREMONT 

258919 

Well 

Constructed 

SIMS  JONATHAN  M  &  PASLEY  WHITNEY  N 

2 

12 

FREMONT 

260350 

Well 

Constructed 

MARCHAND  RANCH 

2 

12 

FREMONT 

43342-A 

Well 

Constructed 

WILLIAMS,  BLAIR 

2 

12 

FREMONT 

270239 

Well 

Constructed 

TATUM  MATTHEW  C  &  KATIA 

2 

12 

FREMONT 

275470 

Well 

Constructed 

LYNN,  STUART  C. 

2 

12 

FREMONT 

275470 

Well 

Constructed 

LYNN,  SALLY  J. 

2 

12 

FREMONT 

276232 

Well 

Constructed 

LEWIS-MARTIN,  CLAIRE 

2 

12 

FREMONT 

215983-A 

Well 

Constructed 

CLARK,  JAMES 

2 

12 

FREMONT 

287455 

Well 

Constructed 

PHILLIPS,  MICHAEL  F 

2 

12 

FREMONT 

290267 

Well 

Constructed 

ELDRED  JACQUE  &  MARKUS 

2 

12 

FREMONT 

292021 

Well 

Constructed 

CHALMERS  HUGH  &  ROXANE 

2 

12 

FREMONT 

78822F 

Well 

Constructed 

FRONT  RANGE  AGGREGATES  LLC 

2 

12 

FREMONT 

300506 

Well 

Constructed 

BARGER,  TROY  C 

2 

12 

FREMONT 

301600 

Well 

Replaced 

FEDIE,  MARK 

2 

12 

FREMONT 

301597 

Well 

Constructed 

TABISH  MARK  &  WENDY 

2 

12 

FREMONT 

301601 

Well 

Constructed 

FEDIE,  MARK 

2 

12 

FREMONT 

301598 

Well 

Constructed 

SANDERS,  JAMES  W. 

2 

12 

FREMONT 

301603 

Well 

Constructed 

FEDIE,  MARK 

2 

12 

FREMONT 

301598 

Well 

Constructed 

SANDERS,  NANCY 

2 

12 

FREMONT 

301600-A 

Well 

Constructed 

CABAY,  HEATHER  L 

2 

12 

FREMONT 

301600-A 

Well 

Constructed 

CABAY,  JASON  J. 

2 

12 

FREMONT 

144365 

Well 

Constructed 

ALVIES,  DIANE 

2 

12 

FREMONT 

44904 

Well 

Constructed 

MASSEY,  JAN  E 

2 

12 

FREMONT 

21556 

Well 

Constructed 

FREDICKSON  WALKER  &  BOMBERG 

2 

12 

FREMONT 

10350 

Well 

Constructed 

GOWDY,  BENITA  F 

2 

12 

FREMONT 

44202 

Well 

Constructed 

TYLER,  ROGER 

2 

12 

FREMONT 

8568 

Well 

Constructed 

BARTGIS  KELLY  D  &  PAMELAJ 

2 

12 

FREMONT 

47740 

Well 

Constructed 

CF&I  STEEL  CORPORATION 

2 

12 

FREMONT 

39396 

Well 

Constructed 

MASSEY,  JAN  E 

2 

12 

FREMONT 

43341 

Well 

Constructed 

CF&  1  STEEL  CORP 

2 

12 

FREMONT 

43342 

Well 

Constructed 

CF&  1  STEEL  CORP 

2 

12 

FREMONT 

55817 

Well 

Constructed 

MOUNT,  IMOGEAN 

2 

12 

FREMONT 

108315 

Well 

Constructed 

BARTGIS  KELLY  D  &  PAMELA  D 

2 

12 

FREMONT 

60502 

Well 

Constructed 

STEWART,  LEONARD 

2 

12 

FREMONT 

68659 

Well 

Constructed 

WINKIEWICZ,  FRANK 

2 

12 

FREMONT 

304787 

Well 

Constructed 

CAIN,  DANIEL  E 

2 

12 

FREMONT 

46052F-R 

Well 

Constructed 

SCHIRADO,  RHONDA  J. 

2 

12 

FREMONT 

305825 

Well 

Constructed 

BARRY,  KENNETH  J. 

2 

12 

FREMONT 

269359 

Well 

Constructed 

OWENS  RICHARD  W  &  KRISTY  ANN 

2 

12 

FREMONT 

2  of  45 


DWR  Well  Records  for  Water  Resources  Study  Area 


Permit 

Current  Status 

Contact  Name 

DIV 

WD  County 

301599 

Well  Constructed 

HOUDEK,  GRETCHEN 

2 

12  FREMONT 

198720 

Well  Constructed 

ANDERSON,  DONALD 

2 

12  FREMONT 

198720 

Well  Constructed 

SLEZAK,  SUSAN 

2 

12  FREMONT 

269113 

Well  Constructed 

ALVIES,  DIANE 

2 

12  FREMONT 

312799 

Well  Constructed 

PARKER,  CHRISTOPHER  A. 

2 

12  FREMONT 
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Permit 

Designated  Basin 

Management  District 

Denver  Basin  Aquifer 

PM 

Township 

Range 

25221MH 

<Null> 

<Null> 

No 

S 

18.0  S 

71.0  W 

30210MH 

<Null> 

<Null> 

No 

S 

18.0  S 

71.0  W 

78124 

<Null> 

<Null> 

No 

s 

18.0  S 

71.0  W 

88822 

<Null> 

<Null> 

No 

s 

18.0  S 

71.0  W 

140871-A 

<Null> 

<Null> 

No 

s 

18.0  S 

71.0  W 

145102 

<Null> 

<Null> 

No 

s 

18.0  S 

71.0  W 

153943 

<Null> 

<Null> 

No 

s 

18.0  S 

71.0  W 

43341-A 

<Null> 

<Null> 

No 

s 

18.0  S 

71.0  W 

153943 

<Null> 

<Null> 

No 

s 

18.0  S 

71.0  W 

155081 

<Null> 

<Null> 

No 

s 

18.0  S 

71.0  W 

155081-A 

<Null> 

<Null> 

No 

s 

18.0  S 

71.0  W 

155379 

<Null> 

<Null> 

No 

s 

18.0  S 

71.0  W 

47740-A 

<Null> 

<Null> 

No 

s 

18.0  S 

71.0  W 

159430 

<Null> 

<Null> 

No 

s 

18.0  S 

71.0  W 

162121 

<Null> 

<Null> 

No 

s 

18.0  S 

71.0  W 

168370 

<Null> 

<Null> 

No 

s 

18.0  S 

71.0  W 

174707 

<Null> 

<Null> 

No 

s 

18.0  S 

71.0  W 

177783 

<Null> 

<Null> 

No 

s 

18.0  S 

71.0  W 

192134 

<Null> 

<Null> 

No 

s 

17.0  S 

71.0  W 

46051F 

<Null> 

<Null> 

No 

s 

18.0  S 

71.0  W 

194842 

<Null> 

<Null> 

No 

s 

18.0  S 

71.0  W 

194843 

<Null> 

<Null> 

No 

s 

17.0  S 

71.0  W 

194841 

<Null> 

<Null> 

No 

s 

17.0  S 

71.0  W 

194841 

<Null> 

<Null> 

No 

s 

17.0  S 

71.0  W 

195974 

<Null> 

<Null> 

No 

s 

17.0  S 

71.0  W 

198721 

<Null> 

<Null> 

No 

s 

18.0  S 

71.0  W 

198714 

<Null> 

<Null> 

No 

s 

17.0  S 

71.0  W 

198722 

<Null> 

<Null> 

No 

s 

18.0  S 

71.0  W 

198715 

<Null> 

<Null> 

No 

s 

17.0  S 

71.0  W 

198155 

<Null> 

<Null> 

No 

s 

17.0  S 

71.0  W 

198713 

<Null> 

<Null> 

No 

s 

17.0  S 

71.0  W 

202223 

<Null> 

<Null> 

No 

s 

17.0  S 

71.0  W 

203262 

<Null> 

<Null> 

No 

s 

18.0  S 

71.0  W 

207552 

<Null> 

<Null> 

No 

s 

17.0  S 

71.0  W 

208605 

<Null> 

<Null> 

No 

s 

18.0  S 

72.0  W 

213831 

<Null> 

<Null> 

No 

s 

18.0  S 

71.0  W 

213835 

<Null> 

<Null> 

No 

s 

17.0  S 

72.0  W 

213832 

<Null> 

<Null> 

No 

s 

18.0  S 

71.0  W 

215223 

<Null> 

<Null> 

No 

s 

17.0  S 

71.0  W 

198714-A 

<Null> 

<Null> 

No 

s 

17.0  S 

71.0  W 

215395 

<Null> 

<Null> 

No 

s 

17.0  S 

71.0  W 

215222 

<Null> 

<Null> 

No 

s 

18.0  S 

71.0  W 

215394 

<Null> 

<Null> 

No 

s 

17.0  S 

71.0  W 

215218 

<Null> 

<Null> 

No 

s 

18.0  S 

71.0  W 

217453 

<Null> 

<Null> 

No 

s 

18.0  S 

71.0  W 

221113 

<Null> 

<Null> 

No 

s 

17.0  S 

72.0  W 
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Permit 

Designated  Basin 

Management  District 

Denver  Basin  Aquifer 

PM 

Township 

Range 

233827 

<Null> 

<Null> 

No 

S 

18.0  S 

71.0  W 

235767 

<Null> 

<Null> 

No 

S 

18.0  S 

71.0  W 

237077 

<Null> 

<Null> 

No 

s 

18.0  S 

71.0  W 

238087 

<Null> 

<Null> 

No 

s 

18.0  S 

71.0  W 

239701 

<Null> 

<Null> 

No 

s 

18.0  S 

71.0  W 

239701 

<Null> 

<Null> 

No 

s 

18.0  S 

71.0  W 

46052F-R 

<Null> 

<Null> 

No 

s 

18.0  S 

71.0  W 

258919 

<Null> 

<Null> 

No 

s 

18.0  S 

71.0  W 

260350 

<Null> 

<Null> 

No 

s 

17.0  S 

72.0  W 

43342-A 

<Null> 

<Null> 

No 

s 

18.0  S 

71.0  W 

270239 

<Null> 

<Null> 

No 

s 

18.0  S 

71.0  W 

275470 

<Null> 

<Null> 

No 

s 

18.0  S 

71.0  W 

275470 

<Null> 

<Null> 

No 

s 

18.0  S 

71.0  W 

276232 

<Null> 

<Null> 

No 

s 

18.0  S 

71.0  W 

215983-A 

<Null> 

<Null> 

No 

s 

18.0  S 

71.0  W 

287455 

<Null> 

<Null> 

No 

s 

18.0  S 

71.0  W 

290267 

<Null> 

<Null> 

No 

s 

18.0  S 

71.0  W 

292021 

<Null> 

<Null> 

No 

s 

18.0  S 

71.0  W 

78822F 

<Null> 

<Null> 

No 

s 

18.0  S 

72.0  W 

300506 

<Null> 

<Null> 

No 

s 

17.0  S 

72.0  W 

301600 

<Null> 

<Null> 

No 

s 

17.0  S 

72.0  W 

301597 

<Null> 

<Null> 

No 

s 

17.0  S 

72.0  W 

301601 

<Null> 

<Null> 

No 

s 

17.0  S 

72.0  W 

301598 

<Null> 

<Null> 

No 

s 

17.0  S 

72.0  W 

301603 

<Null> 

<Null> 

No 

s 

17.0  S 

72.0  W 

301598 

<Null> 

<Null> 

No 

s 

17.0  S 

72.0  W 

301600-A 

<Null> 

<Null> 

No 

s 

17.0  S 

72.0  W 

301600-A 

<Null> 

<Null> 

No 

s 

17.0  S 

72.0  W 

144365 

<Null> 

<Null> 

No 

s 

18.0  S 

71.0  W 

44904 

<Null> 

<Null> 

No 

s 

18.0  S 

71.0  W 

21556 

<Null> 

<Null> 

No 

s 

18.0  S 

71.0  W 

10350 

<Null> 

<Null> 

No 

s 

18.0  S 

71.0  W 

44202 

<Null> 

<Null> 

No 

s 

18.0  S 

71.0  W 

8568 

<Null> 

<Null> 

No 

s 

17.0  S 

72.0  W 

47740 

<Null> 

<Null> 

No 

s 

18.0  S 

71.0  W 

39396 

<Null> 

<Null> 

No 

s 

18.0  S 

71.0  W 

43341 

<Null> 

<Null> 

No 

s 

18.0  S 

71.0  W 

43342 

<Null> 

<Null> 

No 

s 

18.0  S 

71.0  W 

55817 

<Null> 

<Null> 

No 

s 

17.0  S 

71.0  W 

108315 

<Null> 

<Null> 

No 

s 

17.0  S 

72.0  W 

60502 

<Null> 

<Null> 

No 

s 

18.0  S 

71.0  W 

68659 

<Null> 

<Null> 

No 

s 

18.0  S 

71.0  W 

304787 

<Null> 

<Null> 

No 

s 

18.0  S 

71.0  W 

46052F-R 

<Null> 

<Null> 

No 

s 

18.0  S 

71.0  W 

305825 

<Null> 

<Null> 

No 

s 

17.0  S 

72.0  W 

269359 

<Null> 

<Null> 

No 

s 

17.0  S 

71.0  W 
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Permit 

Designated  Basin 

Management  District 

Denver  Basin  Aquifer 

PM 

Township 

Range 

301599 

<Null> 

<Null> 

No 

S 

17.0  S 

72.0  W 

198720 

<Null> 

<Null> 

No 

S 

18.0  S 

71.0  W 

198720 

<Null> 

<Null> 

No 

s 

18.0  S 

71.0  W 

269113 

<Null> 

<Null> 

No 

s 

18.0  S 

71.0  W 

312799 

<Null> 

<Null> 

No 

s 

17.0  S 

72.0  W 
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DWR  Well  Records  for  Water  Resources  Study  Area 


Permit 

Township_D 

Range_D 

Section  QIO 

Q40 

Q160 

CoordsEW  CoordsEW  Dir 

CoordsNS 

25221MH 

-18 

-71 

8  <Null> 

NE 

NE 

<Null>  <Null> 

<Null> 

30210MH 

-18 

-71 

8  <Null> 

SW 

NE 

<Null>  <Null> 

<Null> 

78124 

-18 

-71 

8  <Null> 

SE 

SE 

16  E 

150 

88822 

-18 

-71 

5  <Null> 

SE 

SE 

1086  E 

1150 

140871-A 

-18 

-71 

5  <Null> 

SE 

SE 

900  E 

500 

145102 

-18 

-71 

8  <Null> 

SE 

NE 

300  E 

2600 

153943 

-18 

-71 

5  <Null> 

NW 

SW 

2170  W 

1740 

43341-A 

-18 

-71 

7  <Null> 

SE 

SW 

4224  E 

3960 

153943 

-18 

-71 

5  <Null> 

NW 

SW 

2170  W 

1740 

155081 

-18 

-71 

9  <Null> 

SW 

NW 

600  W 

1800 

155081-A 

-18 

-71 

9  <Null> 

SW 

NW 

760  W 

2080 

155379 

-18 

-71 

17  <Null> 

NW 

SE 

2900  W 

3500 

47740-A 

-18 

-71 

7  <Null> 

SW 

SW 

890  W 

1040 

159430 

-18 

-71 

9  <Null> 

SW 

SW 

500  W 

1000 

162121 

-18 

-71 

8  <Null> 

SW 

SW 

1100  W 

100 

168370 

-18 

-71 

17  <Null> 

SE 

SE 

660  E 

660 

174707 

-18 

-71 

17  <Null> 

SE 

NE 

845  E 

1745 

177783 

-18 

-71 

8  <Null> 

SE 

NE 

150  E 

1450 

192134 

-17 

-71 

32  <Null> 

NW 

SW 

900  W 

1520 

46051F 

-18 

-71 

8  <Null> 

NE 

NE 

400  E 

1300 

194842 

-18 

-71 

6  <Null> 

NE 

NE 

400  E 

800 

194843 

-17 

-71 

31  <Null> 

SE 

SE 

400  E 

200 

194841 

-17 

-71 

31  <Null> 

SE 

SW 

2500  W 

1162 

194841 

-17 

-71 

31  <Null> 

SE 

SW 

2500  W 

1162 

195974 

-17 

-71 

32  <Null> 

NW 

SW 

800  W 

1400 

198721 

-18 

-71 

6  <Null> 

NE 

NW 

1850  <Null> 

450 

198714 

-17 

-71 

31  <Null> 

SW 

NW 

1250  W 

2050 

198722 

-18 

-71 

6  <Null> 

NE 

NW 

2300  W 

450 

198715 

-17 

-71 

31  <Null> 

SW 

NW 

400  W 

2050 

198155 

-17 

-71 

31  <Null> 

NE 

SW 

2200  W 

2300 

198713 

-17 

-71 

31  <Null> 

NW 

SE 

2850  W 

1600 

202223 

-17 

-71 

32  <Null> 

SW 

SW 

500  W 

100 

203262 

-18 

-71 

8  <Null> 

SW 

NE 

1600  E 

2000 

207552 

-17 

-71 

30  <Null> 

SW 

SW 

1000  W 

100 

208605 

-18 

-72 

11  <Null> 

SE 

SE 

530  E 

725 

213831 

-18 

-71 

17  <Null> 

NE 

SE 

850  E 

2550 

213835 

-17 

-72 

26  <Null> 

SE 

SE 

400  E 

1120 

213832 

-18 

-71 

17  <Null> 

NE 

SE 

660  E 

1980 

215223 

-17 

-71 

31  <Null> 

SW 

SE 

2000  E 

800 

198714-A 

-17 

-71 

31  <Null> 

SW 

NW 

1070  W 

1640 

215395 

-17 

-71 

31  <Null> 

NW 

SW 

1100  W 

1600 

215222 

-18 

-71 

6  <Null> 

NW 

NW 

500  W 

550 

215394 

-17 

-71 

31  <Null> 

NW 

SW 

525  W 

1550 

215218 

-18 

-71 

6  <Null> 

NW 

NW 

200  W 

550 

217453 

-18 

-71 

6  <Null> 

NW 

NE 

1910  E 

390 

221113 

-17 

-72 

25  <Null> 

SE 

SW 

2400  W 

1000 
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Permit 

Township_D 

Range_D 

Section 

QIO 

Q40 

Q160 

CoordsEW 

CoordsEW  Dir 

CoordsNS 

233827 

-18 

-71 

5 

<Null> 

NE 

SW 

1200 

W 

2700 

235767 

-18 

-71 

8 

<Null> 

NW 

NE 

1980 

E 

660 

237077 

-18 

-71 

5 

<Null> 

SE 

SW 

2400 

W 

450 

238087 

-18 

-71 

8 

<Null> 

NW 

NW 

525 

W 

375 

239701 

-18 

-71 

5 

<Null> 

SE 

SW 

1500 

W 

1050 

239701 

-18 

-71 

5 

<Null> 

SE 

SW 

1500 

W 

1050 

46052F-R 

-18 

-71 

8 

<Null> 

NE 

NE 

59 

E 

169 

258919 

-18 

-71 

5 

<Null> 

SW 

SE 

2025 

E 

900 

260350 

-17 

-72 

26 

<Null> 

NW 

SW 

854 

W 

85 

43342-A 

-18 

-71 

18 

<Null> 

NW 

NE 

2415 

E 

10 

270239 

-18 

-71 

4 

<Null> 

SW 

NW 

336 

W 

546 

275470 

-18 

-71 

5 

<Null> 

NE 

NE 

26 

E 

646 

275470 

-18 

-71 

5 

<Null> 

NE 

NE 

26 

E 

646 

276232 

-18 

-71 

8 

<Null> 

NW 

NW 

582 

W 

321 

215983-A 

-18 

-71 

7 

<Null> 

NE 

SE 

749 

E 

2383 

287455 

-18 

-71 

8 

<Null> 

NW 

NE 

1814 

E 

1055 

290267 

-18 

-71 

8 

<Null> 

NW 

SE 

2043 

E 

1481 

292021 

-18 

-71 

5 

<Null> 

SE 

SE 

850 

E 

900 

78822F 

-18 

-72 

12 

<Null> 

SE 

SW 

1744 

W 

672 

300506 

-17 

-72 

36 

<Null> 

NE 

NW 

1377 

W 

739 

301600 

-17 

-72 

36 

<Null> 

SE 

NE 

960 

E 

2438 

301597 

-17 

-72 

36 

<Null> 

<Null> 

<Null> 

2595 

W 

2305 

301601 

-17 

-72 

36 

<Null> 

<Null> 

<Null> 

1176 

E 

2059 

301598 

-17 

-72 

36 

<Null> 

<Null> 

<Null> 

2589 

E 

1514 

301603 

-17 

-72 

36 

<Null> 

NW 

SE 

1935 

E 

2162 

301598 

-17 

-72 

36 

<Null> 

<Null> 

<Null> 

2589 

E 

1514 

301600-A 

-17 

-72 

36 

<Null> 

<Null> 

<Null> 

<Null> 

<Null> 

<Null> 

301600-A 

-17 

-72 

36 

<Null> 

<Null> 

<Null> 

<Null> 

<Null> 

<Null> 

144365 

-18 

-71 

17 

<Null> 

NW 

NE 

1625 

E 

400 

44904 

-18 

-71 

8 

<Null> 

NE 

NE 

600 

E 

100 

21556 

-18 

-71 

17 

<Null> 

NE 

NW 

<Null> 

<Null> 

<Null> 

10350 

-18 

-71 

5 

<Null> 

NE 

NE 

1041 

W 

185 

44202 

-18 

-71 

8 

<Null> 

NE 

NE 

<Null> 

<Null> 

<Null> 

8568 

-17 

-72 

26 

<Null> 

SE 

SW 

<Null> 

<Null> 

<Null> 

47740 

-18 

-71 

7 

<Null> 

SW 

SW 

2090 

W 

500 

39396 

-18 

-71 

8 

<Null> 

NE 

NE 

372 

E 

100 

43341 

-18 

-71 

7 

<Null> 

SE 

SW 

2360 

W 

280 

43342 

-18 

-71 

18 

<Null> 

NW 

NE 

2530 

E 

140 

55817 

-17 

-71 

31 

<Null> 

NE 

SE 

<Null> 

<Null> 

<Null> 

108315 

-17 

-72 

34 

<Null> 

NE 

NE 

50 

E 

800 

60502 

-18 

-71 

8 

<Null> 

NE 

SE 

<Null> 

<Null> 

<Null> 

68659 

-18 

-71 

5 

<Null> 

SE 

SE 

570 

E 

310 

304787 

-18 

-71 

5 

<Null> 

NW 

NE 

<Null> 

<Null> 

<Null> 

46052F-R 

-18 

-71 

8 

<Null> 

NE 

NE 

<Null> 

<Null> 

<Null> 

305825 

-17 

-72 

36 

<Null> 

NW 

SE 

<Null> 

<Null> 

<Null> 

269359 

-17 

-71 

31 

<Null> 

SW 

NW 

<Null> 

<Null> 

<Null> 
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DWR  Well  Records  for  Water  Resources  Study  Area 


Permit 

Township_D 

Range_D 

Section  QIO 

Q40 

Q160 

CoordsEW 

CoordsEW  Dir 

CoordsNS 

301599 

-17 

-72 

36  <Null> 

SE 

sw 

<Null> 

<Null> 

<Null> 

198720 

-18 

-71 

6  <Null> 

NE 

NW 

<Null> 

<Null> 

<Null> 

198720 

-18 

-71 

6  <Null> 

NE 

NW 

<Null> 

<Null> 

<Null> 

269113 

-18 

-71 

17  <Null> 

NW 

NE 

<Null> 

<Null> 

<Null> 

312799 

-17 

-72 

36  <Null> 

NE 

SW 

<Null> 

<Null> 

<Null> 
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DWR  Well  Records  for  Water  Resources  Study  Area 


Permit 

CoordsNS  Dir 

UTMx 

UTM  y 

Latitude 

Longitude 

Location  Accuracy 

25221MH 

<Null> 

469494.8 

4261460.6 

38.500984 

-105.349843 

Spotted 

from 

quarters 

30210MH 

<Null> 

469146.6 

4261050.6 

38.497277 

-105.353818 

Spotted 

from 

quarters 

78124 

S 

469751.4 

4260092 

38.488659 

-105.346841 

Spotted 

from 

section 

lines 

88822 

S 

469316.4 

4262008 

38.505911 

-105.351913 

Spotted 

from 

section 

lines 

140871-A 

S 

469385.4 

4261812.1 

38.504148 

-105.351113 

Spotted 

from 

section 

lines 

145102 

N 

469621.5 

4260873.6 

38.495698 

-105.348365 

Spotted 

from 

section 

lines 

153943 

S 

468893.2 

4262176.6 

38.507416 

-105.356774 

Spotted 

from 

section 

lines 

43341-A 

N 

466965.9 

4260396.1 

38.491301 

-105.378794 

Spotted 

from 

section 

lines 

153943 

S 

468893.2 

4262176.6 

38.507416 

-105.356774 

Spotted 

from 

section 

lines 

155081 

N 

469882.1 

4261126.1 

38.497983 

-105.345387 

Spotted 

from 

section 

lines 

155081-A 

N 

469935.6 

4261043.1 

38.497237 

-105.34477 

Spotted 

from 

section 

lines 

155379 

N 

469198.2 

4258982.1 

38.478638 

-105.353135 

Spotted 

from 

section 

lines 

47740-A 

S 

466964.3 

4260310.1 

38.490526 

-105.378809 

Spotted 

from 

section 

lines 

159430 

S 

469894.3 

4260352.6 

38.491012 

-105.345214 

Spotted 

from 

section 

lines 

162121 

S 

468607.2 

4260077.1 

38.488485 

-105.35996 

Spotted 

from 

section 

lines 

168370 

S 

469676.9 

4258639.6 

38.475568 

-105.347633 

Spotted 

from 

section 

lines 

174707 

N 

469546.1 

4259516.1 

38.483462 

-105.34917 

Spotted 

from 

section 

lines 

177783 

N 

469647.8 

4261224.6 

38.498862 

-105.348078 

Spotted 

from 

section 

lines 

192134 

S 

468571.6 

4263644 

38.52063 

-105.360529 

Spotted 

from 

section 

lines 

46051F 

N 

469569.2 

4261268.1 

38.499252 

-105.348981 

Spotted 

from 

section 

lines 

194842 

N 

468172.4 

4262925.1 

38.514136 

-105.365075 

Spotted 

from 

section 

lines 

194843 

S 

468189.8 

4263233.1 

38.516912 

-105.36489 

Spotted 

from 

section 

lines 

194841 

S 

466979.5 

4263523.1 

38.519481 

-105.378786 

Spotted 

from 

section 

lines 

194841 

S 

466979.5 

4263523.1 

38.519481 

-105.378786 

Spotted 

from 

section 

lines 

195974 

S 

468542.5 

4263606.6 

38.520291 

-105.360861 

Spotted 

from 

section 

lines 

198721 

N 

467283.4 

4262946.5 

38.514296 

-105.375273 

User  suppliec 

198714 

N 

466610 

4264114.6 

38.524798 

-105.383053 

Spotted 

from 

section 

lines 

198722 

N 

467376.8 

4263005.6 

38.514832 

-105.374205 

Spotted 

from 

section 

lines 

198715 

N 

466350.9 

4264111.6 

38.524761 

-105.386025 

Spotted 

from 

section 

lines 

198155 

S 

466894.8 

4263869.6 

38.522601 

-105.379774 

Spotted 

from 

section 

lines 

198713 

S 

467088.8 

4263657.1 

38.520693 

-105.377539 

Spotted 

from 

section 

lines 

202223 

S 

468465.1 

4263207.6 

38.516692 

-105.361731 

Spotted 

from 

section 

lines 

203262 

N 

469215.5 

4261046.1 

38.497239 

-105.353028 

Spotted 

from 

section 

lines 

207552 

S 

466546.7 

4264769.1 

38.530694 

-105.38381 

Spotted 

from 

section 

lines 

208605 

N 

464881.6 

4261476.6 

38.500958 

-105.402748 

Spotted 

from 

section 

lines 

213831 

S 

469570.2 

4259214 

38.480741 

-105.348881 

Spotted 

from 

section 

lines 

213835 

S 

464497.9 

4265099.1 

38.533589 

-105.407333 

Spotted 

from 

section 

lines 

213832 

S 

469642.9 

4259041.1 

38.479185 

-105.34804 

Spotted 

from 

section 

lines 

215223 

S 

467695.6 

4263414.6 

38.51853 

-105.370567 

Spotted 

from 

section 

lines 

198714-A 

N 

466557.6 

4264239.1 

38.525918 

-105.38366 

Spotted 

from 

section 

lines 

215395 

S 

466555.4 

4263655.6 

38.52066 

-105.383657 

Spotted 

from 

section 

lines 

215222 

N 

466827.8 

4262957 

38.514375 

-105.380499 

Spotted 

from 

section 

lines 

215394 

S 

466379.9 

4263640.1 

38.520513 

-105.38567 

Spotted 

from 

section 

lines 

215218 

N 

466736.4 

4262954.1 

38.514345 

-105.381548 

Spotted 

from 

section 

lines 

217453 

N 

467722.4 

4263035.1 

38.515111 

-105.370242 

Spotted 

from 

section 

lines 

221113 

S 

465350.8 

4265051.1 

38.53319 

-105.397545 

Spotted 

from 

section 

lines 
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DWR  Well  Records  for  Water  Resources  Study  Area 


Permit  CoordsNS  Dir 

233827  N 
235767  N 
237077  S 
238087  N 
239701  S 
239701  S 
46052F-R  N 
258919  S 
260350  S 
43342-A  N 
270239  N 
275470  N 
275470  N 
276232  N 
215983-A  S 
287455  N 
290267  S 
292021  S 
78822F  S 
300506  N 
301600  N 
301597  N 
301601  S 
301598  S 
301603  S 
301598  S 
301600-A  <Null> 
301600-A  <Null> 
144365  N 
44904  N 
21556  <Null> 

10350  N 
44202  <Null> 

8568  <Null> 

47740  S 
39396  N 
43341 S 
43342  N 
55817  <Null> 
108315  N 
60502  <Null> 

68659  S 
304787  <Null> 
46052F-R  <Null> 
305825  <Null> 
269359  <Null> 


UTMx 

UTM  y 

468613.3 

4262362.6 

469077 

4261451.1 

468931.7 

4261785.6 

468355.4 

4261520.1 

468672.2 

4261961.1 

468672.2 

4261961.1 

469654 

4261615.1 

469035 

4261925 

463251.8 

4264804.5 

467538.3 

4260013.5 

469685.1 

4263054 

469577 

4263013 

469577 

4263013 

468371.9 

4261537 

468007 

4260763 

469134.3 

4261332 

469110.9 

4260497.5 

469393.1 

4261934 

465546.7 

4260255.8 

465037 

4264525 

465934.2 

4263996 

465393.8 

4264043 

465864.5 

4263795.5 

465430.6 

4263630.5 

465633.7 

4263827.5 

465430.6 

4263630.5 

465418 

4263957 

465418 

4263957 

469273.7 

4259925.1 

469488 

4261632.1 

468841.6 

4259847.1 

468626.5 

4263126.5 

469494.8 

4261460.6 

463604.7 

4264973.6 

467335.5 

4260161 

469557.5 

4261633.6 

467420 

4260097.1 

467504.7 

4259972.6 

468111.8 

4263759.6 

462985.3 

4264539.6 

469539.3 

4260652.6 

469489.6 

4261756.5 

468901 

4263025 

469654 

4261615 

465478 

4263918 

466860.3 

4264288.5 

Latitude  Longitude 

38.509082  -105.359993 
38.500884  -105.354634 
38.503894  -105.356315 
38.501481  -105.362913 
38.505466  -105.359299 
38.505466  -105.359299 
38.502382  -105.348024 
38.505153  -105.355137 
38.530883  -105.421614 
38.487873  -105.372213 
38.51535  -105.34773 

38.51498  -105.34897 

38.51498  -105.34897 

38.50163  -105.36272 

38.494645  -105.366873 
38.499813  -105.353972 
38.492291  -105.354203 
38.505246  -105.35103 

38.489983  -105.395061 
38.528436  -105.401119 
38.523704  -105.3908 

38.524106  -105.397001 
38.521894  -105.39159 

38.520391  -105.396559 
38.522174  -105.394239 
38.520391  -105.396559 
38.523332  -105.39672 

38.523332  -105.39672 

38.487139  -105.352311 
38.502529  -105.349929 
38.486421  -105.357262 
38.51597  -105.35988 

38.500984  -105.349843 
38.532422  -105.417574 
38.489196  -105.374545 
38.502545  -105.349132 
38.488623  -105.373574 
38.487504  -105.372597 
38.521654  -105.365808 
38.528485  -105.424657 
38.493704  -105.349298 
38.503651  -105.349916 
38.515068  -105.356732 
38.502387  -105.348034 
38.522989  -105.396039 
38.526376  -105.380203 


Location  Accuracy 

Spotted  from  section  lines 
Spotted  from  section  lines 
Spotted  from  section  lines 
Spotted  from  section  lines 
Spotted  from  section  lines 
Spotted  from  section  lines 
Spotted  from  section  lines 
Spotted  from  section  lines 
Spotted  from  section  lines 
Spotted  from  section  lines 
Spotted  from  section  lines 
User  supplied 
User  supplied 
Spotted  from  section  lines 
Spotted  from  section  lines 
Spotted  from  section  lines 
Spotted  from  section  lines 
Spotted  from  section  lines 
User  supplied 
User  supplied 
Spotted  from  section  lines 
Spotted  from  section  lines 
Spotted  from  section  lines 
Spotted  from  section  lines 
Spotted  from  section  lines 
Spotted  from  section  lines 
Spotted  from  quarters 
Spotted  from  quarters 
Spotted  from  section  lines 
Spotted  from  section  lines 
Spotted  from  quarters 
Spotted  from  section  lines 
Spotted  from  quarters 
Spotted  from  quarters 
Spotted  from  section  lines 
Spotted  from  section  lines 
Spotted  from  section  lines 
Spotted  from  section  lines 
Spotted  from  quarters 
Spotted  from  section  lines 
Spotted  from  quarters 
Spotted  from  section  lines 
GPS 
GPS 
GPS 

User  supplied 
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DWR  Well  Records  for  Water  Resources  Study  Area 


Permit  CoordsNS  Dir 

301599  <Null> 
198720  <Null> 
198720  <Null> 
269113  <Null> 
312799  <Null> 


UTM  X  UTM  y  Latitude  Longitude  Location  Accuracy 

465089  4263565  38.519793  -105.400484  User  supplied 

467102.6  4262996.5  38.514742  -105.377355  User  supplied 
467102.6  4262996.5  38.514742  -105.377355  User  supplied 
469244  4260003  38.487846  -105.352665  User  supplied 

465271  4263730  38.521287  -105.398405  User  supplied 
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DWR  Well  Records  for  Water  Resources  Study  Area 


Permit 

Parcel  Name 

Address 

City 

State 

Postal  Code 

25221MH 

<Null> 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

30210MH 

<Null> 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

78124 

<Null> 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

88822 

<Null> 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

140871-A 

CROWFOOT/NIMMO 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

145102 

<Null> 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

153943 

<Null> 

321  COUNTY  RD353A 

CANON  CITY 

CO 

81212 

43341-A 

<Null> 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

153943 

<Null> 

321  COUNTY  RD353A 

CANON  CITY 

CO 

81212 

155081 

<Null> 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

155081-A 

<Null> 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

155379 

<Null> 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

47740-A 

<Null> 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

159430 

<Null> 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

162121 

<Null> 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

168370 

<Null> 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

174707 

<Null> 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

177783 

<Null> 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

192134 

KUEHL  RANCHETTES 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

46051F 

<Null> 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

194842 

CACTUS  MOUNTAIN  RANCH 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

194843 

CACTUS  MOUNTAIN  RANCH 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

194841 

CACTUS  MOUNTAIN  RANCH 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

194841 

CACTUS  MOUNTAIN  RANCH 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

195974 

KUEHL  RANCHETTES 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

198721 

CACTUS  MOUNTAIN  ESTATES 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

198714 

CACTUS  MOUNTAIN  ESTATES 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

198722 

CACTUS  MOUNTAIN  ESTATES 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

198715 

CACTUS  MOUNTAIN  ESTATES 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

198155 

CACTUS  MOUNTAIN 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

198713 

CACTUS  MOUNTAIN  ESTATES 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

202223 

KUEHL  RANCHETTES 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

203262 

<Null> 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

207552 

<Null> 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

208605 

<Null> 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

213831 

<Null> 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

213835 

<Null> 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

213832 

<Null> 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

215223 

CACTUS  MOUNTAIN  ESTATES 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

198714-A 

CACTUS  MOUNTAIN  ESTATES 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

215395 

CACTUS  MOUNTAIN  ESTATES 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

215222 

CACTUS  MOUNTAIN  ESTATES 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

215394 

CACTUS  MOUNTAIN  ESTATES 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

215218 

CACTUS  MOUNTAIN  ESTATES 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

217453 

CACTUS  MOUNTAIN  ESTATES 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

221113 

<Null> 

3700  STATE  HWY  9 

CANON  CITY 

CO 

81212 
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DWR  Well  Records  for  Water  Resources  Study  Area 


Permit 

Parcel  Name 

Address 

City 

State 

Postal  Code 

<Null> 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

235767 

STAR  RANCH 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

237077 

STAR  RANCH 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

238087 

STAR  RANCH 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

239701 

STAR  RANCH 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

239701 

STAR  RANCH 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

46052F-R 

<Null> 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

258919 

<Null> 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

260350 

<Null> 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

43342-A 

<Null> 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

270239 

<Null> 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

275470 

<Null> 

1094  COUNTY  ROAD  62 

CANYON  CITY 

CO 

81212 

275470 

<Null> 

1094  COUNTY  ROAD  62 

CANYON  CITY 

CO 

81212 

276232 

STAR  RANCH 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

215983-A 

<Null> 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

287455 

STAR  RANCH 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

290267 

ROYAL  GORGE  BLUFFS 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

292021 

CROWFOOT/NIMMO 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

78822F 

<Null> 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

300506 

DOUBLE  CREEK  RANCH 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

301600 

DOUBLE  CREEK  RANCH 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

301597 

DOUBLE  CREEK  RANCH 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

301601 

DOUBLE  CREEK  RANCH 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

301598 

DOUBLE  CREEK  RANCH 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

301603 

DOUBLE  CREEK  RANCH 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

301598 

DOUBLE  CREEK  RANCH 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

301600-A 

DOUBLE  CREEK  RANCH 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

301600-A 

DOUBLE  CREEK  RANCH 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

144365 

<Null> 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

44904 

<Null> 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

21556 

<Null> 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

10350 

<Null> 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

44202 

<Null> 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

8568 

<Null> 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

47740 

<Null> 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

39396 

<Null> 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

43341 

<Null> 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

43342 

<Null> 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

55817 

<Null> 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

108315 

<Null> 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

60502 

<Null> 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

68659 

<Null> 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

304787 

<Null> 

<Null> 

<Null> 

<Null 

> 

<Null 

> 

46052F-R 

<Null> 

43595  US  HWY50 

CANON  CITY 

CO 

81212 

305825 

DOUBLE  CREEK  RANCH 

<Null> 

<Null> 

<Null> 

<Null> 

269359 

<Null> 

2520  STATE  HWY  9 

CANON  CITY 

CO 

81212 
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Permit 

Parcel  Name 

Address 

City 

State 

Postal  Code 

301599 

DOUBLE  CREEK  RANCH 

1111  HORSESHOE  DR 

CANON  CITY 

CO 

81212 

198720 

CACTUS  MOUNTAIN  ESTATES 

34  CACTUS  DRW 

CANON  CITY 

CO 

81212 

198720 

CACTUS  MOUNTAIN  ESTATES 

34  CACTUS  DRW 

CANON  CITY 

CO 

81212 

269113 

<Null> 

<Null> 

<Null> 

<Null> 

<Null> 

312799 

DOUBLE  CREEK  RANCH 

38  DOUBLE  CREEK  RD 

CANYON  CITY 

CO 

81212 
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DWR  Well  Records  for  Water  Resources  Study  Area 


Permit  Location  Type 

Permit  Category 

Permit  Issued 

25221MH  Well  (Application/Permit) 

Monitoring  Hole  (Notice  of  Intent) 

2/28/1995 

30210MH  Well  (Application/Permit) 

Monitoring  Hole  (Notice  of  Intent) 

3/4/1997 

78124  Well  (Application/Permit) 

Residential 

2/20/1975 

88822  Well  (Application/Permit) 

Residential 

3/16/1977 

140871-A  Well  (Application/Permit) 

Residential 

8/20/1985 

145102  Well  (Application/Permit) 

Residential 

8/25/1987 

153943  Well  (Application/Permit) 

Residential 

4/28/1989 

43341-A  Well  (Application/Permit) 

Residential 

7/10/1989 

153943  Well  (Application/Permit) 

Residential 

4/28/1989 

155081  Well  (Application/Permit) 

Residential 

8/22/1989 

155081-A  Well  (Application/Permit) 

Residential 

8/22/1989 

155379  Well  (Application/Permit) 

Residential 

9/22/1989 

47740-A  Well  (Application/Permit) 

Residential 

5/30/1990 

159430  Well  (Application/Permit) 

Residential 

2/19/1991 

162121  Well  (Application/Permit) 

Residential 

10/23/1991 

168370  Well  (Application/Permit) 

Residential 

2/2/1993 

174707  Well  (Application/Permit) 

Residential 

11/19/1993 

177783  Well  (Application/Permit) 

Residential 

5/6/1994 

192134  Well  (Application/Permit) 

Residential 

12/27/1995 

46051F  Well  (Application/Permit) 

General  Purpose 

2/1/1996 

194842  Well  (Application/Permit) 

Residential 

5/9/1996 

194843  Well  (Application/Permit) 

Residential 

5/9/1996 

194841  Well  (Application/Permit) 

Residential 

5/9/1996 

194841  Well  (Application/Permit) 

Residential 

5/9/1996 

195974  Well  (Application/Permit) 

Residential 

6/24/1996 

198721  Well  (Application/Permit) 

Residential 

10/3/1996 

198714  Well  (Application/Permit) 

Residential 

10/3/1996 

198722  Well  (Application/Permit) 

Residential 

10/3/1996 

198715  Well  (Application/Permit) 

Residential 

10/3/1996 

198155  Well  (Application/Permit) 

Residential 

9/13/1996 

198713  Well  (Application/Permit) 

Residential 

10/3/1996 

202223  Well  (Application/Permit) 

Residential 

4/17/1997 

203262  Well  (Application/Permit) 

Residential 

6/11/1997 

207552  Well  (Application/Permit) 

Residential 

1/15/1998 

208605  Well  (Application/Permit) 

Residential 

3/17/1998 

213831  Well  (Application/Permit) 

Residential 

11/12/1998 

213835  Well  (Application/Permit) 

Residential 

11/12/1998 

213832  Well  (Application/Permit) 

Residential 

11/12/1998 

215223  Well  (Application/Permit) 

Residential 

1/20/1999 

198714-A  Well  (Application/Permit) 

Residential 

2/11/1999 

215395  Well  (Application/Permit) 

Residential 

1/28/1999 

215222  Well  (Application/Permit) 

Residential 

1/20/1999 

215394  Well  (Application/Permit) 

Residential 

1/28/1999 

215218  Well  (Application/Permit) 

Residential 

1/20/1999 

217453  Well  (Application/Permit) 

Residential 

5/12/1999 

221113  Well  (Application/Permit) 

Residential 

10/8/1999 
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Permit  Location  Type 

Permit  Category 

Permit  Issued 

233827  Well  (Application/Permit) 

Residential 

6/5/2001 

235767  Well  (Application/Permit) 

Residential 

8/28/2001 

237077  Well  (Application/Permit) 

Residential 

10/23/2001 

238087  Well  (Application/Permit) 

Residential 

12/4/2001 

239701  Well  (Application/Permit) 

Residential 

3/27/2002 

239701  Well  (Application/Permit) 

Residential 

3/27/2002 

46052F-R  Well  (Application/Permit) 

General  Purpose 

7/25/2003 

258919  Well  (Application/Permit) 

Residential 

8/27/2004 

260350  Well  (Application/Permit) 

Residential 

11/15/2004 

43342-A  Well  (Application/Permit) 

Residential 

5/2/2006 

270239  Well  (Application/Permit) 

Residential 

8/21/2006 

275470  Well  (Application/Permit) 

Residential 

10/1/2007 

275470  Well  (Application/Permit) 

Residential 

10/1/2007 

276232  Well  (Application/Permit) 

Residential 

12/17/2007 

215983-A  Well  (Application/Permit) 

Residential 

9/11/2009 

287455  Well  (Application/Permit) 

Residential 

2/1/2012 

290267  Well  (Application/Permit) 

Residential 

2/1/2013 

292021  Well  (Application/Permit) 

Residential 

7/22/2013 

78822F  Well  (Application/Permit) 

Gravel  Pit 

2/9/2015 

300506  Well  (Application/Permit) 

Residential 

3/18/2016 

301600  Well  (Application/Permit) 

Residential 

6/16/2016 

301597  Well  (Application/Permit) 

Residential 

6/16/2016 

301601  Well  (Application/Permit) 

Residential 

6/16/2016 

301598  Well  (Application/Permit) 

Residential 

6/16/2016 

301603  Well  (Application/Permit) 

Residential 

6/16/2016 

301598  Well  (Application/Permit) 

Residential 

6/16/2016 

301600-A  Well  (Application/Permit) 

Residential 

1/26/2017 

301600-A  Well  (Application/Permit) 

Residential 

1/26/2017 

144365  Well  (Application/Permit) 

Residential 

<Null> 

44904  Well  (Application/Permit) 

Residential 

3/18/1971 

21556  Well  (Application/Permit) 

Residential 

<Null> 

10350  Well  (Application/Permit) 

Residential 

<Null> 

44202  Well  (Application/Permit) 

Residential 

<Null> 

8568  Well  (Application/Permit) 

Residential 

<Null> 

47740  Well  (Application/Permit) 

Residential 

<Null> 

39396  Well  (Application/Permit) 

Residential 

9/22/1969 

43341  Well  (Application/Permit) 

Residential 

<Null> 

43342  Well  (Application/Permit) 

Residential 

<Null> 

55817  Well  (Application/Permit) 

Residential 

4/6/1972 

108315  Well  (Application/Permit) 

Residential 

<Null> 

60502  Well  (Application/Permit) 

Residential 

5/9/1972 

68659  Well  (Application/Permit) 

Residential 

5/1/1973 

304787  Well  (Construction  Report) 

Residential 

3/9/2017 

46052F-R  Well  (Construction  Report) 

General  Purpose 

7/12/2017 

305825  Well  (Construction  Report) 

Residential 

6/19/2017 

269359  Well  (Construction  Report) 

Residential 

6/14/2006 
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rmit  Location  Type 

Permit  Category 

Permit  Issued 

301599  Well  (Construction  Report) 

Residential 

6/16/2016 

198720  Well  (Construction  Report) 

Residential 

10/3/1996 

198720  Well  (Construction  Report) 

Residential 

10/3/1996 

269113  Well  (Construction  Report) 

Residential 

5/30/2006 

312799  Well  (Construction  Report) 

Residential 

3/15/2019 
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Permit 

First  Beneficial  Use  Permit  Expires 

Well  Constructed 

Pump  Installed 

Well  Plugged 

25221MH 

<Null> 

5/28/1995 

3/14/1995 

<Null> 

<Null> 

30210MH 

<Null> 

6/4/1997 

3/21/1997 

<Null> 

<Null> 

78124 

<Null> 

<Null> 

10/14/1975 

<Null> 

<Null> 

88822 

11/21/1967  <Null> 

<Null> 

<Null> 

<Null> 

140871-A 

<Null> 

8/20/1987 

10/8/1985 

9/15/1995 

<Null> 

145102 

<Null> 

<Null> 

9/22/1988 

<Null> 

<Null> 

153943 

1/15/1967  <Null> 

<Null> 

<Null> 

<Null> 

43341-A 

<Null> 

<Null> 

6/15/1989 

6/16/1989 

<Null> 

153943 

1/15/1967  <Null> 

<Null> 

<Null> 

<Null> 

155081 

8/31/1954  <Null> 

<Null> 

<Null> 

<Null> 

155081-A 

<Null> 

<Null> 

6/15/1989 

6/16/1989 

<Null> 

155379 

<Null> 

9/22/1991 

10/21/1989 

<Null> 

<Null> 

47740-A 

<Null> 

<Null> 

5/29/1990 

<Null> 

<Null> 

159430 

<Null> 

<Null> 

3/8/1991 

5/12/1992 

<Null> 

162121 

<Null> 

<Null> 

11/15/1992 

<Null> 

<Null> 

168370 

<Null> 

<Null> 

3/11/1993 

8/17/1994 

<Null> 

174707 

<Null> 

11/19/1995 

<Null> 

1/4/1994 

<Null> 

177783 

<Null> 

5/6/1996 

10/7/1993 

<Null> 

<Null> 

192134 

<Null> 

12/27/1997 

4/30/1996 

5/30/1996 

<Null> 

46051F 

4/1/1996  2/1/1997 

3/14/1995 

3/10/1997 

<Null> 

194842 

<Null> 

5/9/1998 

6/10/1996 

5/18/1997 

<Null> 

194843 

<Null> 

5/9/1998 

6/7/1996 

2/28/1997 

<Null> 

194841 

<Null> 

5/9/1998 

8/30/1996 

<Null> 

<Null> 

194841 

<Null> 

5/9/1998 

8/30/1996 

<Null> 

<Null> 

195974 

<Null> 

6/24/1998 

6/5/1996 

7/1/1996 

<Null> 

198721 

<Null> 

10/3/1998 

5/12/1997 

<Null> 

<Null> 

198714 

<Null> 

10/3/1998 

9/18/1998 

<Null> 

<Null> 

198722 

<Null> 

10/3/1998 

<Null> 

10/20/1997 

<Null> 

198715 

<Null> 

10/3/1998 

10/2/1998 

10/19/1998 

<Null> 

198155 

<Null> 

9/13/1998 

9/18/1996 

4/19/1997 

<Null> 

198713 

<Null> 

10/3/1998 

9/25/1998 

<Null> 

<Null> 

202223 

<Null> 

4/17/1999 

<Null> 

6/10/1997 

<Null> 

203262 

<Null> 

6/11/1999 

3/21/1997 

7/16/2002 

<Null> 

207552 

12/31/1950  <Null> 

6/15/1968 

<Null> 

<Null> 

208605 

12/31/1960  <Null> 

12/31/1960 

<Null> 

<Null> 

213831 

<Null> 

11/12/2000 

5/26/2000 

6/23/2005 

<Null> 

213835 

12/31/1936  <Null> 

<Null> 

<Null> 

<Null> 

213832 

<Null> 

11/12/2000 

7/13/1987 

<Null> 

<Null> 

215223 

<Null> 

1/20/2001 

1/30/1999 

3/16/1999 

<Null> 

198714-A 

<Null> 

2/11/2001 

2/13/1999 

3/11/1999 

<Null> 

215395 

<Null> 

1/28/2001 

2/2/1999 

2/8/2002 

<Null> 

215222 

<Null> 

1/20/2001 

1/28/1999 

3/22/1999 

<Null> 

215394 

<Null> 

1/28/2001 

2/1/1999 

4/20/2000 

<Null> 

215218 

<Null> 

1/20/2001 

1/29/1999 

3/19/1999 

<Null> 

217453 

<Null> 

5/12/2001 

4/6/1992 

<Null> 

<Null> 

221113 

<Null> 

10/8/2001 

11/9/1999 

<Null> 

<Null> 
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Permit  First  Beneficial  Use  Permit  Expires  Well  Constructed  Pump  Installed  Well  Plugged 


233827 

<Nul 

l> 

6/5/2003 

7/31/2001 

<Null> 

<Nu 

l> 

235767 

<Nul 

l> 

8/28/2003 

12/27/2001 

<Null> 

<Nu 

l> 

237077 

<Nul 

l> 

10/23/2003 

10/31/2001 

<Null> 

<Nu 

l> 

238087 

<Nul 

l> 

12/4/2003 

1/3/2002 

<Null> 

<Nu 

l> 

239701 

<Nul 

l> 

3/27/2004 

5/2/2002 

<Null> 

<Nu 

l> 

239701 

<Nul 

l> 

3/27/2004 

5/2/2002 

<Null> 

<Nu 

l> 

46052F-R 

<Nul 

l> 

7/25/2004 

8/20/2003 

8/24/2003  <Nu 

l> 

258919 

<Nul 

l> 

8/27/2006 

10/6/2004 

<Null> 

<Nu 

l> 

260350 

<Nul 

l> 

11/15/2006 

1/17/2005 

1/21/2005  <Nu 

l> 

43342-A 

<Nul 

l> 

5/2/2008 

7/14/2006 

<Null> 

<Nu 

l> 

270239 

<Nul 

l> 

8/21/2008 

10/10/2006 

1/11/2007  <Nu 

l> 

275470 

<Nul 

l> 

10/1/2009 

1/16/2008 

4/11/2008  <Nu 

l> 

275470 

<Nul 

l> 

10/1/2009 

1/16/2008 

4/11/2008  <Nu 

l> 

276232 

<Nul 

l> 

12/17/2009 

1/8/2008 

1/31/2008  <Nu 

l> 

215983-A 

<Nul 

l> 

9/11/2011 

9/18/2009 

9/24/2009  <Nu 

l> 

287455 

<Nul 

l> 

2/1/2014 

2/28/2012 

<Null> 

<Nu 

l> 

290267 

<Nul 

l> 

2/1/2015 

10/22/2013 

<Null> 

<Nu 

l> 

292021 

<Nul 

l> 

<Null> 

3/26/2004 

<Null> 

<Nu 

l> 

78822F 

<Nul 

l> 

<Null> 

10/18/2004 

12/4/2004  <Nu 

l> 

300506 

<Nul 

l> 

3/18/2018 

4/13/2016 

<Null> 

<Nu 

l> 

301600 

<Nul 

l> 

6/16/2018 

8/25/2016 

<Null> 

10/6/2016 

301597 

<Nul 

l> 

6/16/2018 

9/15/2016 

<Null> 

<Nu 

l> 

301601 

<Nul 

l> 

6/16/2018 

8/31/2016 

<Null> 

<Nu 

l> 

301598 

<Nul 

l> 

6/16/2018 

3/17/2017 

<Null> 

<Nu 

l> 

301603 

<Nul 

l> 

6/16/2018 

9/12/2016 

<Null> 

<Nu 

l> 

301598 

<Nul 

l> 

6/16/2018 

3/17/2017 

<Null> 

<Nu 

l> 

301600-A 

<Nul 

l> 

1/26/2019 

3/15/2017 

<Null> 

<Nu 

l> 

301600-A 

<Nul 

l> 

1/26/2019 

3/15/2017 

<Null> 

<Nu 

l> 

144365 

7/14/1986  <Nu 

l> 

<Null> 

<Null> 

<Nu 

l> 

44904 

<Null> 

<Nu 

l> 

<Null> 

<Null> 

<Nu 

l> 

21556 

9/23/1964  <Nu 

l> 

<Null> 

<Null> 

<Nu 

l> 

10350 

8/28/1961  <Nu 

l> 

<Null> 

<Null> 

<Nu 

l> 

44202 

1/14/1971  <Nu 

l> 

<Null> 

<Null> 

<Nu 

l> 

8568 

4/30/1961  <Nu 

l> 

<Null> 

<Null> 

<Nu 

l> 

47740 

1/7/1947  <Nu 

l> 

5/29/1990 

<Null> 

<Nu 

l> 

39396 

9/26/1969  <Nu 

l> 

9/26/1969 

<Null> 

<Nu 

l> 

43341 

1/7/1947  <Nu 

l> 

<Null> 

<Null> 

<Nu 

l> 

43342 

1/7/1972  <Nu 

l> 

<Null> 

<Null> 

<Nu 

l> 

55817 

3/21/1974  <Nu 

l> 

3/21/1974 

<Null> 

<Nu 

l> 

108315 

9/8/1979  <Nu 

l> 

<Null> 

<Null> 

<Nu 

l> 

60502 

3/20/1973  <Nu 

l> 

3/20/1973 

<Null> 

<Nu 

l> 

68659 

5/1/1973  <Nu 

l> 

5/24/1973 

<Null> 

<Nu 

l> 

304787 

<Null> 

3/9/2019 

4/20/2017 

<Null> 

<Nu 

l> 

46052F-R 

<Null> 

7/12/2018 

7/17/2017 

<Null> 

<Nu 

l> 

305825 

<Null> 

6/19/2019 

9/14/2017 

<Null> 

<Nu 

l> 

269359 

<Null> 

6/14/2008 

10/13/2006 

3/28/2018  <Nu 

l> 
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Permit  First  Beneficial  Use  Permit  Expires  Well  Constructed  Pump  Installed  Well  Plugged 

301599  <Null>  6/16/2018  <Null>  4/20/2018  <Null> 

198720  <Null>  10/3/1998  5/12/1997  6/25/2018  <Null> 

198720  <Null>  10/3/1998  5/12/1997  6/25/2018  <Null> 

269113  <Null>  5/30/2008  6/8/2006  6/5/2019  <Null> 

312799  <Null>  3/15/2021  6/27/2019  7/19/2019  <Null> 
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Permit 

Associated  Aquifers 

Associated  Uses 

Elevation 

Well  Depth 

25221MH 

ALL 

UNNAMED  AQUIFERS 

Monitoring/Sampling 

<Null> 

380 

30210MH 

ALL 

UNNAMED  AQUIFERS 

Monitoring/Sampling 

<Null> 

380 

78124 

ALL 

UNNAMED  AQUIFERS 

Stock 

<Null> 

200 

88822 

ALL 

UNNAMED  AQUIFERS 

Domestic,  Stock 

<Null> 

<Null> 

140871-A 

ALL 

UNNAMED  AQUIFERS 

Domestic 

<Null> 

<Null> 

145102 

ALL 

UNNAMED  AQUIFERS 

Domestic,  Stock 

<Null> 

350 

153943 

ALL 

UNNAMED  AQUIFERS 

Domestic,  Stock 

<Null> 

<Null> 

43341-A 

ALL 

UNNAMED  AQUIFERS 

Domestic 

<Null> 

80 

153943 

ALL 

UNNAMED  AQUIFERS 

Domestic,  Stock 

<Null> 

<Null> 

155081 

ALL 

UNNAMED  AQUIFERS 

Flousehold  use  only 

<Null> 

264 

155081-A 

ALL 

UNNAMED  AQUIFERS 

Flousehold  use  only 

<Null> 

247 

155379 

ALL 

UNNAMED  AQUIFERS 

Domestic 

<Null> 

158 

47740-A 

ALL 

UNNAMED  AQUIFERS 

Domestic,  Industrial 

<Null> 

320 

159430 

ALL 

UNNAMED  AQUIFERS 

Domestic,  Stock 

<Null> 

360 

162121 

ALL 

UNNAMED  AQUIFERS 

Domestic,  Stock 

<Null> 

250 

168370 

ALL 

UNNAMED  AQUIFERS 

Domestic 

<Null> 

300 

174707 

ALL 

UNNAMED  AQUIFERS 

Domestic 

<Null> 

200 

177783 

ALL 

UNNAMED  AQUIFERS 

Commercial 

<Null> 

175 

192134 

ALL 

UNNAMED  AQUIFERS 

Domestic 

<Null> 

175 

46051F 

ALL 

UNNAMED  AQUIFERS 

Domestic 

<Null> 

380 

194842 

ALL 

UNNAMED  AQUIFERS 

Domestic,  Stock 

<Null> 

395 

194843 

ALL 

UNNAMED  AQUIFERS 

Domestic,  Stock 

<Null> 

475 

194841 

ALL 

UNNAMED  AQUIFERS 

Domestic,  Stock 

<Null> 

475 

194841 

ALL 

UNNAMED  AQUIFERS 

Domestic,  Stock 

<Null> 

475 

195974 

ALL 

UNNAMED  AQUIFERS 

Domestic 

<Null> 

395 

198721 

ALL 

UNNAMED  AQUIFERS 

Domestic 

<Null> 

300 

198714 

ALL 

UNNAMED  AQUIFERS 

Domestic 

<Null> 

750 

198722 

ALL 

UNNAMED  AQUIFERS 

Domestic 

<Null> 

300 

198715 

ALL 

UNNAMED  AQUIFERS 

Domestic 

0 

550 

198155 

ALL 

UNNAMED  AQUIFERS 

Domestic 

<Null> 

125 

198713 

ALL 

UNNAMED  AQUIFERS 

Domestic 

<Null> 

275 

202223 

ALL 

UNNAMED  AQUIFERS 

Domestic 

<Null> 

225 

203262 

ALL 

UNNAMED  AQUIFERS 

Domestic,  Stock 

<Null> 

380 

207552 

ALL 

UNNAMED  AQUIFERS 

Domestic 

<Null> 

628 

208605 

ALL 

UNNAMED  AQUIFERS 

Stock 

<Null> 

110 

213831 

ALL 

UNNAMED  AQUIFERS 

Flousehold  use  only 

<Null> 

550 

213835 

ALL 

UNNAMED  AQUIFERS 

Stock 

<Null> 

<Null> 

213832 

ALL 

UNNAMED  AQUIFERS 

Flousehold  use  only 

<Null> 

300 

215223 

ALL 

UNNAMED  AQUIFERS 

Domestic 

<Null> 

550 

198714-A 

ALL 

UNNAMED  AQUIFERS 

Domestic 

<Null> 

350 

215395 

ALL 

UNNAMED  AQUIFERS 

Domestic 

<Null> 

600 

215222 

ALL 

UNNAMED  AQUIFERS 

Domestic 

<Null> 

700 

215394 

ALL 

UNNAMED  AQUIFERS 

Domestic 

<Null> 

350 

215218 

ALL 

UNNAMED  AQUIFERS 

Domestic 

<Null> 

675 

217453 

ALL 

UNNAMED  AQUIFERS 

Domestic,  Storage 

<Null> 

335 

221113 

ALL 

UNNAMED  AQUIFERS 

Domestic,  Stock 

<Null> 

32 
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DWR  Well  Records  for  Water  Resources  Study  Area 


Permit 

Associated  Aquifers 

Associated  Uses 

Elevation 

Well  Depth 

ALL 

UNNAMED  AQUIFERS 

Domestic 

<Null> 

180 

235767 

ALL 

UNNAMED  AQUIFERS 

Domestic 

<Null> 

200 

237077 

ALL 

UNNAMED  AQUIFERS 

Domestic 

<Null> 

215 

238087 

ALL 

UNNAMED  AQUIFERS 

Domestic 

<Null> 

515 

239701 

ALL 

UNNAMED  AQUIFERS 

Domestic 

<Null> 

315 

239701 

ALL 

UNNAMED  AQUIFERS 

Domestic 

<Null> 

315 

46052F-R 

ALL 

UNNAMED  AQUIFERS 

Commercial 

<Null> 

100 

258919 

ALL 

UNNAMED  AQUIFERS 

Domestic 

<Null> 

225 

260350 

ALL 

UNNAMED  AQUIFERS 

Domestic 

<Null> 

480 

43342-A 

ALL 

UNNAMED  AQUIFERS 

Domestic 

<Null> 

240 

270239 

ALL 

UNNAMED  AQUIFERS 

Domestic,  Stock 

<Null> 

280 

275470 

ALL 

UNNAMED  AQUIFERS 

Domestic,  Stock 

<Null> 

460 

275470 

ALL 

UNNAMED  AQUIFERS 

Domestic,  Stock 

<Null> 

460 

276232 

ALL 

UNNAMED  AQUIFERS 

Domestic,  Stock 

<Null> 

580 

215983-A 

ALL 

UNNAMED  AQUIFERS 

Domestic 

<Null> 

290 

287455 

ALL 

UNNAMED  AQUIFERS 

Domestic 

<Null> 

320 

290267 

ALL 

UNNAMED  AQUIFERS 

Domestic,  Stock 

<Null> 

400 

292021 

ALL 

UNNAMED  AQUIFERS 

Flousehold  use  only 

<Null> 

<Null> 

78822F 

ALL 

UNNAMED  AQUIFERS 

Qther 

<Null> 

<Null> 

300506 

ALL 

UNNAMED  AQUIFERS 

Domestic 

<Null> 

775 

301600 

ALL 

UNNAMED  AQUIFERS 

Domestic 

<Null> 

500 

301597 

ALL 

UNNAMED  AQUIFERS 

Domestic 

<Null> 

100 

301601 

ALL 

UNNAMED  AQUIFERS 

Domestic 

<Null> 

600 

301598 

ALL 

UNNAMED  AQUIFERS 

Domestic 

<Null> 

100 

301603 

ALL 

UNNAMED  AQUIFERS 

Domestic 

<Null> 

200 

301598 

ALL 

UNNAMED  AQUIFERS 

Domestic 

<Null> 

100 

301600-A 

ALL 

UNNAMED  AQUIFERS 

Domestic 

<Null> 

100 

301600-A 

ALL 

UNNAMED  AQUIFERS 

Domestic 

<Null> 

100 

144365 

ALL 

UNNAMED  AQUIFERS 

Domestic 

<Null> 

<Null> 

44904 

ALL 

UNNAMED  AQUIFERS 

Domestic 

<Null> 

22 

21556 

ALL 

UNNAMED  AQUIFERS 

Domestic 

<Null> 

<Null> 

10350 

ALL 

UNNAMED  AQUIFERS 

Domestic 

<Null> 

<Null> 

44202 

ALL 

UNNAMED  AQUIFERS 

Domestic 

<Null> 

<Null> 

8568 

ALL 

UNNAMED  AQUIFERS 

Stock 

<Null> 

<Null> 

47740 

ALL 

UNNAMED  AQUIFERS 

Domestic 

<Null> 

320 

39396 

ALL 

UNNAMED  AQUIFERS 

Domestic 

<Null> 

220 

43341 

ALL 

UNNAMED  AQUIFERS 

Domestic 

<Null> 

<Null> 

43342 

ALL 

UNNAMED  AQUIFERS 

Domestic 

<Null> 

<Null> 

55817 

ALL 

UNNAMED  AQUIFERS 

Domestic,  Stock 

<Null> 

173 

108315 

ALL 

UNNAMED  AQUIFERS 

Domestic 

<Null> 

<Null> 

60502 

ALL 

UNNAMED  AQUIFERS 

Domestic,  Stock 

<Null> 

80 

68659 

ALL 

UNNAMED  AQUIFERS 

Flousehold  use  only 

<Null> 

50 

304787 

ALL 

UNNAMED  AQUIFERS 

Domestic 

<Null> 

175 

46052F-R 

DAKOTA 

Commercial 

<Null> 

250 

305825 

ALL  UNNAMED  AQUIFERS 

Domestic,  Irrigation 

<Null> 

100 

269359 

ALL  UNNAMED  AQUIFERS 

Flousehold  use  only 

<Null> 

320 
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DWR  Well  Records  for  Water  Resources  Study  Area 


Permit  Associated  Aquifers 

301599  ALL  UNNAMED  AQUIFERS 
198720  ALL  UNNAMED  AQUIFERS 
198720  ALL  UNNAMED  AQUIFERS 
269113  ALL  UNNAMED  AQUIFERS 
312799  ALL  UNNAMED  AQUIFERS 


Associated  Uses 

Domestic 
Domestic 
Domestic 
Domestic,  Stock 
Domestic,  Stock 


Elevation 

Well  Depth 

<Null> 

100 

<Null> 

280 

<Null> 

280 

<Null> 

360 

<Null> 

100 
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DWR  Well  Records  for  Water  Resources  Study  Area 


Permit  Top  Perforated  Casing  Bottom  Perforated  Casing 

Yield  Static  Water  Level 

25221MH 

60 

380 

<Null> 

65 

30210MH 

40 

380 

<Null> 

50 

78124 

38 

200 

<Null> 

42 

88822  <Null> 

<Null> 

<Null>  <Null> 

140871-A  <Null> 

<Null> 

<Null>  <Null> 

145102 

40 

350 

<Null> 

50 

153943  <Null> 

<Null> 

<Null>  <Null> 

43341-A 

40 

80 

10 

37 

153943  <Null> 

<Null> 

<Null>  <Null> 

155081  <Null> 

<Null> 

<Null>  <Null> 

155081-A 

204 

264 

2 

235 

155379 

20 

158 

<Null> 

25 

47740-A 

200 

320 

<Null> 

60 

159430 

80 

360 

1 

85 

162121  <Null> 

<Null> 

<Null> 

100 

168370 

255 

295 

2 

120 

174707  <Null> 

<Null> 

1 

41 

177783 

60 

175 

<Null> 

30 

192134 

115 

175 

13 

90 

46051F 

60 

380 

2.25 

60 

194842 

335 

395 

5 

136 

194843 

415 

475 

2 

64 

194841 

405 

455 

<Null> 

70 

194841 

405 

455 

<Null> 

70 

195974 

335 

395 

10 

6 

198721 

220 

280 

<Null> 

55 

198714  <Null> 

<Null> 

<Null>  <Null> 

198722  <Null> 

<Null> 

5 

105 

198715 

450 

550 

1.5 

362 

198155 

105 

125 

8 

25 

198713 

215 

275 

<Null> 

50 

202223  <Null> 

<Null> 

7 

80 

203262 

40 

380 

1 

50 

207552 

254 

355 

<Null> 

5 

208605  <Null> 

<Null> 

<Null>  <Null> 

213831 

470 

530 

4 

200 

213835  <Null> 

<Null> 

<Null>  <Null> 

213832 

200 

300 

<Null> 

60 

215223 

410 

550 

7 

135 

198714-A 

290 

350 

6 

50 

215395 

500 

600 

12 

190 

215222 

560 

700 

1.5 

225 

215394 

270 

330 

1.75 

38 

215218 

575 

675 

1.25 

178 

217453 

160 

335 

<Null> 

130 

221113 

21 

32 

<Null> 

15 
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DWR  Well  Records  for  Water  Resources  Study  Area 


Permit  Top  Perforated  Casing  Bottom  Perforated  Casing 

Yield 

Static  Water  Level 

233827 

80 

180 

<Null> 

80 

235767 

120 

200 

<Null> 

10 

237077 

175 

215 

<Null> 

102 

238087 

315 

515 

<Null> 

<Null> 

239701 

255 

315 

<Null> 

128 

239701 

255 

315 

<Null> 

128 

46052F-R 

60 

80 

12 

7 

258919 

185 

225 

<Null> 

1 

260350 

400 

480 

7 

30 

43342-A 

160 

240 

<Null> 

90 

270239 

200 

280 

10 

43 

275470 

380 

460 

7.5 

0 

275470 

380 

460 

7.5 

0 

276232 

500 

580 

8 

100 

215983-A 

210 

290 

12 

40 

287455 

260 

320 

<Null> 

10 

290267 

320 

400 

<Null> 

45 

292021  <Null> 

<Null> 

<Null> 

<Null> 

78822F  <Null> 

35 

<Null> 

30 

300506  <Null> 

<Null> 

<Null> 

<Null> 

301600 

300 

500 

<Null> 

10 

301597 

40 

100 

<Null> 

10 

301601 

60 

580 

<Null> 

46 

301598 

21 

100 

<Null> 

14 

301603 

40 

200 

<Null> 

<Null> 

301598 

21 

100 

<Null> 

14 

301600-A 

21 

100 

<Null> 

11 

301600-A 

21 

100 

<Null> 

11 

144365  <Null> 

<Null> 

<Null> 

<Null> 

44904  <Null> 

<Null> 

<Null> 

20 

21556  <Null> 

<Null> 

<Null> 

<Null> 

10350  <Null> 

<Null> 

<Null> 

<Null> 

44202  <Null> 

<Null> 

<Null> 

<Null> 

8568  <Null> 

<Null> 

<Null> 

<Null> 

47740 

200 

320 

<Null> 

60 

39396 

180 

220 

<Null> 

35 

43341  <Null> 

<Null> 

<Null> 

<Null> 

43342  <Null> 

<Null> 

<Null> 

<Null> 

55817  <Null> 

<Null> 

<Null> 

<Null> 

108315  <Null> 

<Null> 

<Null> 

<Null> 

60502 

40 

80 

<Null> 

20 

68659 

10 

50 

<Null> 

10 

304787  <Null> 

<Null> 

<Null> 

50 

46052F-R  <Null> 

<Null> 

<Null> 

29 

305825  <Null> 

<Null> 

<Null> 

16 

269359 

240 

320 

3 

85 
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DWR  Well  Records  for  Water  Resources  Study  Area 

Permit  Top  Perforated  Casing  Bottom  Perforated  Casing  Yield  Static  Water  Level 


301599 

24 

100 

15 

12 

198720 

220 

280 

5 

100 

198720 

220 

280 

5 

100 

269113 

280 

360 

3 

110 

312799  <Null> 

<Null> 

3.5 

22 
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DWR  Well  Records  for  Water  Resources  Study  Area 


Permit  Static  Water  Level  Date 

WDID 

Associated  Case  Numbers 

Modified 

25221MH  <Nul 

l> 

<Null> 

<Null> 

4/18/1995  0:00 

30210MH  <Nul 

l> 

<Null> 

<Null> 

5/9/1997  0:00 

78124  <Nul 

l> 

<Null> 

<Null> 

12/15/1975  0:00 

88822  <Nul 

l> 

<Null> 

<Null> 

3/10/1977  0:00 

140871-A  <Nul 

l> 

<Null> 

<Null> 

10/26/1995  0:00 

145102  <Nul 

l> 

<Null> 

<Null> 

7/6/2010  0:00 

153943  <Nul 

l> 

<Null> 

<Null> 

9/7/2018  13:34 

43341-A  <Nul 

l> 

<Null> 

<Null> 

2/1/1990  0:00 

153943  <Nul 

l> 

<Null> 

<Null> 

9/7/2018  13:34 

155081  <Nul 

l> 

<Null> 

<Null> 

8/9/1989  0:00 

155081-A  <Nul 

l> 

<Null> 

<Null> 

4/14/2016  0:00 

155379  <Nul 

l> 

<Null> 

<Null> 

11/22/1989  0:00 

47740-A  <Nul 

l> 

<Null> 

<Null> 

7/3/1990  0:00 

159430  <Nul 

l> 

<Null> 

<Null> 

7/10/1992  0:00 

162121  <Nul 

l> 

<Null> 

<Null> 

1/13/1992  0:00 

168370  <Nul 

l> 

<Null> 

<Null> 

8/22/1994  0:00 

174707  <Nul 

l> 

<Null> 

<Null> 

1/24/1994  0:00 

177783  <Nul 

l> 

<Null> 

<Null> 

5/2/1994  0:00 

192134  <Nul 

l> 

<Null> 

<Null> 

7/16/1996  0:00 

46051F  <Nul 

l> 

1205606  <Null> 

7/16/2003  0:00 

194842  <Nul 

l> 

<Null> 

<Null> 

7/30/1997  0:00 

194843  <Nul 

l> 

<Null> 

<Null> 

4/25/1997  0:00 

194841  <Nul 

l> 

<Null> 

<Null> 

7/11/2019  13:49 

194841  <Nul 

l> 

<Null> 

<Null> 

7/11/2019  13:49 

195974  <Nul 

l> 

<Null> 

<Null> 

7/16/1996  0:00 

198721  <Nul 

l> 

<Null> 

<Null> 

1/28/2005  0:00 

198714  <Nul 

l> 

<Null> 

<Null> 

11/30/1998  0:00 

198722  <Nul 

l> 

<Null> 

<Null> 

12/2/1997  0:00 

198715  <Nul 

l> 

<Null> 

<Null> 

12/21/1998  0:00 

198155  <Nul 

l> 

<Null> 

<Null> 

4/15/1998  0:00 

198713  <Nul 

l> 

<Null> 

<Null> 

7/17/2018  12:37 

202223  <Nul 

l> 

<Null> 

<Null> 

10/16/1996  0:00 

203262  <Nul 

l> 

<Null> 

<Null> 

12/26/2013  0:00 

207552  <Nul 

l> 

1208304  <Null> 

10/24/1997  0:00 

208605  <Nul 

l> 

1208308  <Null> 

1/16/1998  0:00 

213831  <Nul 

l> 

<Null> 

<Null> 

7/21/2005  0:00 

213835  <Nul 

l> 

1205551  <Null> 

8/13/1998  0:00 

213832  <Nul 

l> 

<Null> 

<Null> 

11/5/1998  0:00 

215223  <Nul 

l> 

<Null> 

<Null> 

4/15/1999  0:00 

198714-A  <Nul 

l> 

<Null> 

<Null> 

3/19/1999  0:00 

215395  <Nul 

l> 

<Null> 

<Null> 

4/12/2002  0:00 

215222  <Nul 

l> 

<Null> 

<Null> 

4/15/1999  0:00 

215394  <Nul 

l> 

<Null> 

<Null> 

6/12/2000  0:00 

215218  <Nul 

l> 

<Null> 

<Null> 

4/15/1999  0:00 

217453  <Nul 

l> 

<Null> 

<Null> 

5/3/1999  0:00 

221113  <Nul 

l> 

<Null> 

<Null> 

8/7/2018  16:31 
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DWR  Well  Records  for  Water  Resources  Study  Area 


Permit  Static  Water  Level  Date 

WDID 

Associated  Case  Numbers 

Modified 

233827  <Nul 

l> 

<Null> 

<Null> 

8/15/2001  0:00 

235767  <Nul 

l> 

<Null> 

<Null> 

2/7/2002  0:00 

237077  <Nul 

l> 

<Null> 

<Null> 

12/3/2001  0:00 

238087  <Nul 

l> 

<Null> 

<Null> 

3/8/2002  0:00 

239701  <Nul 

l> 

<Null> 

<Null> 

9/5/2018  14:22 

239701  <Nul 

l> 

<Null> 

<Null> 

9/5/2018  14:22 

46052F-R  <Nul 

l> 

1205607  <Null> 

6/9/2014  0:00 

258919  <Nul 

l> 

<Null> 

<Null> 

11/15/2004  0:00 

260350  <Nul 

l> 

<Null> 

<Null> 

3/5/2014  0:00 

43342-A  <Nul 

l> 

<Null> 

<Null> 

8/17/2006  0:00 

270239  <Nul 

l> 

<Null> 

<Null> 

2/6/2007  0:00 

275470  <Nul 

l> 

<Null> 

<Null> 

10/16/2019  6:47 

275470  <Nul 

l> 

<Null> 

<Null> 

10/16/2019  6:47 

276232  <Nul 

l> 

<Null> 

<Null> 

12/15/2009  0:00 

215983-A  <Nul 

l> 

<Null> 

<Null> 

11/30/2009  0:00 

287455  <Nul 

l> 

<Null> 

<Null> 

1/15/2014  0:00 

290267  <Nul 

l> 

<Null> 

<Null> 

11/14/2013  0:00 

292021  <Nul 

l> 

<Null> 

<Null> 

5/6/2013  0:00 

78822F  <Nul 

l> 

1205065  <Null> 

2/10/2015  0:00 

300506  <Nul 

l> 

<Null> 

<Null> 

5/8/2017  0:00 

301600  <Nul 

l> 

<Null> 

<Null> 

4/4/2017  0:00 

301597  <Nul 

l> 

<Null> 

<Null> 

10/25/2016  0:00 

301601  <Nul 

l> 

<Null> 

<Null> 

10/4/2016  0:00 

301598  <Nul 

l> 

<Null> 

<Null> 

9/11/2019  16:39 

301603  <Nul 

l> 

<Null> 

<Null> 

10/25/2016  0:00 

301598  <Nul 

l> 

<Null> 

<Null> 

9/11/2019  16:39 

301600-A  <Nul 

l> 

<Null> 

<Null> 

3/15/2018  15:33 

301600-A  <Nul 

l> 

<Null> 

<Null> 

3/15/2018  15:33 

144365  <Nul 

l> 

<Null> 

<Null> 

<Null> 

44904  <Nul 

l> 

<Null> 

<Null> 

10/12/1995  0:00 

21556  <Nul 

l> 

<Null> 

<Null> 

<Null> 

10350  <Nul 

l> 

<Null> 

<Null> 

3/12/2008  0:00 

44202  <Nul 

l> 

<Null> 

<Null> 

<Null> 

8568  <Nul 

l> 

<Null> 

<Null> 

<Null> 

47740  <Nul 

l> 

<Null> 

<Null> 

7/3/1990  0:00 

39396  <Nul 

l> 

<Null> 

<Null> 

10/8/1969  0:00 

43341  <Nul 

l> 

<Null> 

<Null> 

<Null> 

43342  <Nul 

l> 

<Null> 

<Null> 

<Null> 

55817  <Nul 

l> 

<Null> 

<Null> 

3/16/1974  0:00 

108315  <Nul 

l> 

<Null> 

<Null> 

<Null> 

60502  <Nul 

l> 

<Null> 

<Null> 

5/21/1973  0:00 

68659  <Nul 

l> 

<Null> 

<Null> 

7/5/1973  0:00 

304787  <Nul 

l> 

<Null> 

<Null> 

8/2/2017  10:17 

46052F-R  <Nul 

l> 

1205607  07CW0128 

8/2/2017  10:31 

305825  <Nul 

l> 

<Null> 

<Null> 

10/12/2017  14:19 

269359  <Nul 

l> 

<Null> 

<Null> 

4/9/2018  13:23 
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DWR  Well  Records  for  Water  Resources  Study  Area 


rmit  Static  Water  Level  Date 

WDID 

Associated  Case  Numbers 

Modified 

301599  <Null> 

<Null> 

<Null> 

3/6/2019  11:59 

198720  <Null> 

<Null> 

<Null> 

10/3/2018  6:40 

198720  <Null> 

<Null> 

<Null> 

10/3/2018  6:40 

269113  <Null> 

<Null> 

<Null> 

7/10/2019  8:55 

312799  <Null> 

<Null> 

<Null> 

9/17/2019  12:12 
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DWR  Well  Records  for  Water  Resources  Study  Area 


Permit  More  Information 


25221MH 

30210MH 

78124 

88822 

140871-A 

145102 

153943 

43341-A 

153943 

155081 

155081-A 

155379 

47740-A 

159430 

162121 

168370 

174707 

177783 

192134 

46051F 

194842 

194843 

194841 

194841 

195974 

198721 

198714 

198722 

198715 

198155 

198713 

202223 

203262 

207552 

208605 

213831 

213835 

213832 

215223 

198714-A 

215395 

215222 

215394 

215218 

217453 

221113 
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Permits/0025221 

Permits/0030210 

Permits/0057935 

Permits/0078591A 

Permits/0256699B 

Permits/0263499 

Permits/0298963 

Permits/0298903 

Permits/0298963 

Permits/0300895A 

Permits/0300895B 

Permits/0304008 

Permits/0312268 

Permits/0321527 

Permits/0330646B 

Permits/0348451 

Permits/0361132 

Permits/0366520 

Permits/0393018 

Permits/0395254A 

Permits/0396600 

Permits/0396601 

Permits/0397345 

Permits/0397345 

Permits/0400151 

Permits/0405665J 

Permits/0405665C 

Permits/0405665K 

Permits/0405665D 

Permits/0405102 

Permits/0405665B 

Permits/0408084 

Permits/0413647 

Permits/0422989 

Permits/0425594 

Permits/0434435 

Permits/0434434B 

Permits/0437874 

Permits/0440016C 

Permits/0441008 

Permits/0440016E 

Permits/0440016A 

Permits/0440016B 

Permits/0440016D 

Permits/0445027 

Permits/0450736 


Location 

(38.500984,  -105.349843) 
(38.497277,  -105.353818) 
(38.488659,  -105.346841) 
(38.505911,  -105.351913) 
(38.504148,  -105.351113) 
(38.495698,  -105.348365) 
(38.507416,  -105.356774) 
(38.491301,  -105.378794) 
(38.507416,  -105.356774) 
(38.497983,  -105.345387) 
(38.497237,  -105.34477) 
(38.478638,  -105.353135) 
(38.490526,  -105.378809) 
(38.491012,  -105.345214) 
(38.488485,  -105.35996) 
(38.475568,  -105.347633) 
(38.483462,  -105.34917) 
(38.498862,  -105.348078) 
(38.52063,  -105.360529) 
(38.499252,  -105.348981) 
(38.514136,  -105.365075) 
(38.516912,  -105.36489) 
(38.519481,  -105.378786) 
(38.519481,  -105.378786) 
(38.520291,  -105.360861) 
(38.514296,  -105.375273) 
(38.524798,  -105.383053) 
(38.514832,  -105.374205) 
(38.524761,  -105.386025) 
(38.522601,  -105.379774) 
(38.520693,  -105.377539) 
(38.516692,  -105.361731) 
(38.497239,  -105.353028) 
(38.530694,  -105.38381) 
(38.500958,  -105.402748) 
(38.480741,  -105.348881) 
(38.533589,  -105.407333) 
(38.479185,  -105.34804) 
(38.51853,  -105.370567) 
(38.525918,  -105.38366) 
(38.52066,  -105.383657) 
(38.514375,  -105.380499) 
(38.520513,  -105.38567) 
(38.514345,  -105.381548) 
(38.515111,  -105.370242) 
(38.53319,  -105.397545) 
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233827 

235767 

237077 

238087 

239701 

239701 

46052F-R 

258919 

260350 

43342-A 

270239 

275470 

275470 

276232 

215983-A 

287455 

290267 

292021 

78822F 

300506 

301600 

301597 

301601 

301598 

301603 

301598 

301600-A 

301600-A 

144365 

44904 

21556 

10350 

44202 

8568 

47740 

39396 

43341 

43342 
55817 

108315 

60502 

68659 

304787 

46052F-R 

305825 

269359 
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Permits/0476598 

Permits/0481004 

Permits/0482349 

Permits/0484828 

Permits/0488962 

Permits/0488962 

Permits/0512665 

Permits/0526341 

Permits/0530704 

Permits/3603278 

Permits/3606244 

Permits/3616673 

Permits/3616673 

Permits/3623960 

Permits/3642638 

Permits/3653791 

Permits/3658346A 

Permits/3659855 

Permits/3667100 

Permits/3673437 

Permits/3674526 

Permits/3674531 

Permits/3674529 

Permits/3674524 

Permits/3674530 

Permits/3674524 

Permits/3678038 

Permits/3678038 

Permits/9086935 

Permits/9085964 

Permits/9085750 

Permits/9085616 

Permits/9085951 

Permits/9085600 

Permits/9086011 

Permits/9085905 

Permits/9085942 

Permits/9085943 

Permits/9086087 

Permits/9086763 

Permits/9086131 

Permits/9086241 

Permits/3678593 

Permits/3680613 

Permits/3680224 

Permits/3604319 


Location 

(38.509082,  -105.359993) 
(38.500884,  -105.354634) 
(38.503894,  -105.356315) 
(38.501481,  -105.362913) 
(38.505466,  -105.359299) 
(38.505466,  -105.359299) 
(38.502382,  -105.348024) 
(38.505153,  -105.355137) 
(38.530883,  -105.421614) 
(38.487873,  -105.372213) 
(38.51535,  -105.34773) 
(38.51498,  -105.34897) 
(38.51498,  -105.34897) 
(38.50163,  -105.36272) 
(38.494645,  -105.366873) 
(38.499813,  -105.353972) 
(38.492291,  -105.354203) 
(38.505246,  -105.35103) 
(38.489983,  -105.395061) 
(38.528436,  -105.401119) 
(38.523704,  -105.3908) 
(38.524106,  -105.397001) 
(38.521894,  -105.39159) 
(38.520391,  -105.396559) 
(38.522174,  -105.394239) 
(38.520391,  -105.396559) 
(38.523332,  -105.39672) 
(38.523332,  -105.39672) 
(38.487139,  -105.352311) 
(38.502529,  -105.349929) 
(38.486421,  -105.357262) 
(38.51597,  -105.35988) 
(38.500984,  -105.349843) 
(38.532422,  -105.417574) 
(38.489196,  -105.374545) 
(38.502545,  -105.349132) 
(38.488623,  -105.373574) 
(38.487504,  -105.372597) 
(38.521654,  -105.365808) 
(38.528485,  -105.424657) 
(38.493704,  -105.349298) 
(38.503651,  -105.349916) 
(38.515068,  -105.356732) 
(38.502387,  -105.348034) 
(38.522989,  -105.396039) 
(38.526376,  -105.380203) 
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301599  https://dwr.state.co.us/Tools/WellPermits/3674525 
198720  https://dwr.state.co.us/Tools/WellPermits/0405665l 
198720  https://dwr.state.co.us/Tools/WellPermits/0405665l 
269113  https://dwr.state.co.us/Tools/WellPermits/3604372 
312799  https://dwr.state.co.us/Tools/WellPermits/3690612 


Location 

(38.519793, 

(38.514742, 

(38.514742, 

(38.487846, 

(38.521287, 


-105.400484) 

-105.377355) 

-105.377355) 

-105.352665) 

-105.398405) 
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Permit  IDKey 

25221MH  0025221  184397 
30210MH  0030210  90865 
78124  0057935  221010 
88822  0078591A 139530 
140871-A  0256699B  94229 
145102  0263499  17709 
153943  0298963  393540 
43341-A  0298903  156556 

153943  0298963  393541 
155081  0300895A 89856 
155081-A  0300895B  150103 
155379  0304008  141915 
47740-A  0312268  223582 

159430  0321527  273139 
162121  0330646B3801 
168370  0348451  253268 
174707  0361132  205273 
177783  0366520  110926 
192134  0393018  152848 
46051F  0395254A 356256 

194842  0396600  237908 
194843  0396601  366654 
194841  0397345  407717 
194841  0397345  407716 
195974  0400151  319708 
198721  0405665J  299247 
198714  0405665C  43760 
198722  0405665K  311763 
198715  0405665D  30500 
198155  0405102  18209 
198713  0405665B  390653 
202223  0408084  83103 
203262  0413647  170313 
207552  0422989  123743 
208605  0425594  171495 
213831  0434435  328633 
213835  0434434B  220338 
213832  0437874  328633 
215223  0440016C  353957 
198714-A  0441008  359065 
215395  0440016E  298771 
215222  0440016A 50811 
215394  0440016B  317488 
215218  0440016D  17261 
217453  0445027  248894 
221113  0450736391917 


Shape  *  Received  From 

Point  Colorado  DWR 

Point  Colorado  DWR 

Point  Colorado  DWR 

Point  Colorado  DWR 

Point  Colorado  DWR 

Point  Colorado  DWR 

Point  Colorado  DWR 

Point  Colorado  DWR 

Point  Colorado  DWR 

Point  Colorado  DWR 

Point  Colorado  DWR 

Point  Colorado  DWR 

Point  Colorado  DWR 

Point  Colorado  DWR 

Point  Colorado  DWR 

Point  Colorado  DWR 

Point  Colorado  DWR 

Point  Colorado  DWR 

Point  Colorado  DWR 

Point  Colorado  DWR 

Point  Colorado  DWR 

Point  Colorado  DWR 

Point  Colorado  DWR 

Point  Colorado  DWR 

Point  Colorado  DWR 

Point  Colorado  DWR 

Point  Colorado  DWR 

Point  Colorado  DWR 

Point  Colorado  DWR 

Point  Colorado  DWR 

Point  Colorado  DWR 

Point  Colorado  DWR 

Point  Colorado  DWR 

Point  Colorado  DWR 

Point  Colorado  DWR 

Point  Colorado  DWR 

Point  Colorado  DWR 

Point  Colorado  DWR 

Point  Colorado  DWR 

Point  Colorado  DWR 

Point  Colorado  DWR 

Point  Colorado  DWR 

Point  Colorado  DWR 

Point  Colorado  DWR 

Point  Colorado  DWR 

Point  Colorado  DWR 


Received  Date  Publish  Date 

10/22/2019  10/22/2019 

10/22/2019  10/22/2019 

10/22/2019  10/22/2019 

10/22/2019  10/22/2019 

10/22/2019  10/22/2019 

10/22/2019  10/22/2019 

10/22/2019  10/22/2019 

10/22/2019  10/22/2019 

10/22/2019  10/22/2019 

10/22/2019  10/22/2019 

10/22/2019  10/22/2019 

10/22/2019  10/22/2019 

10/22/2019  10/22/2019 

10/22/2019  10/22/2019 

10/22/2019  10/22/2019 

10/22/2019  10/22/2019 

10/22/2019  10/22/2019 

10/22/2019  10/22/2019 

10/22/2019  10/22/2019 

10/22/2019  10/22/2019 

10/22/2019  10/22/2019 

10/22/2019  10/22/2019 

10/22/2019  10/22/2019 

10/22/2019  10/22/2019 

10/22/2019  10/22/2019 

10/22/2019  10/22/2019 

10/22/2019  10/22/2019 

10/22/2019  10/22/2019 

10/22/2019  10/22/2019 

10/22/2019  10/22/2019 

10/22/2019  10/22/2019 

10/22/2019  10/22/2019 

10/22/2019  10/22/2019 

10/22/2019  10/22/2019 

10/22/2019  10/22/2019 

10/22/2019  10/22/2019 

10/22/2019  10/22/2019 

10/22/2019  10/22/2019 

10/22/2019  10/22/2019 

10/22/2019  10/22/2019 

10/22/2019  10/22/2019 

10/22/2019  10/22/2019 

10/22/2019  10/22/2019 

10/22/2019  10/22/2019 

10/22/2019  10/22/2019 

10/22/2019  10/22/2019 
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IDKey 

Shape  * 

Received  From 

Received  Date 

Publish  Date 

233827 

0476598 

328544 

Point 

Colorado  DWR 

10/22/2019 

10/22/2019 

235767 

0481004 

215760 

Point 

Colorado  DWR 

10/22/2019 

10/22/2019 

237077 

0482349 

339906 

Point 

Colorado  DWR 

10/22/2019 

10/22/2019 

238087 

0484828 

225257 

Point 

Colorado  DWR 

10/22/2019 

10/22/2019 

239701 

0488962 

393396 

Point 

Colorado  DWR 

10/22/2019 

10/22/2019 

239701 

0488962 

393397 

Point 

Colorado  DWR 

10/22/2019 

10/22/2019 

46052F-R 

0512665 

356256 

Point 

Colorado  DWR 

10/22/2019 

10/22/2019 

258919 

0526341 

123238 

Point 

Colorado  DWR 

10/22/2019 

10/22/2019 

260350 

0530704 

227514 

Point 

Colorado  DWR 

10/22/2019 

10/22/2019 

43342-A 

3603278 

81940 

Point 

Colorado  DWR 

10/22/2019 

10/22/2019 

270239 

3606244 

115417 

Point 

Colorado  DWR 

10/22/2019 

10/22/2019 

275470 

3616673 

412695 

Point 

Colorado  DWR 

10/22/2019 

10/22/2019 

275470 

3616673 

412696 

Point 

Colorado  DWR 

10/22/2019 

10/22/2019 

276232 

3623960 

256444 

Point 

Colorado  DWR 

10/22/2019 

10/22/2019 

215983-A 

3642638 

289364 

Point 

Colorado  DWR 

10/22/2019 

10/22/2019 

287455 

3653791 

110717 

Point 

Colorado  DWR 

10/22/2019 

10/22/2019 

290267 

3658346A  284300 

Point 

Colorado  DWR 

10/22/2019 

10/22/2019 

292021 

3659855 

216737 

Point 

Colorado  DWR 

10/22/2019 

10/22/2019 

78822F 

3667100 

337172 

Point 

Colorado  DWR 

10/22/2019 

10/22/2019 

300506 

3673437 

202210 

Point 

Colorado  DWR 

10/22/2019 

10/22/2019 

301600 

3674526 

179511 

Point 

Colorado  DWR 

10/22/2019 

10/22/2019 

301597 

3674531 

234833 

Point 

Colorado  DWR 

10/22/2019 

10/22/2019 

301601 

3674529 

179511 

Point 

Colorado  DWR 

10/22/2019 

10/22/2019 

301598 

3674524 

42913 

Point 

Colorado  DWR 

10/22/2019 

10/22/2019 

301603 

3674530 

179511 

Point 

Colorado  DWR 

10/22/2019 

10/22/2019 

301598 

3674524 

399779 

Point 

Colorado  DWR 

10/22/2019 

10/22/2019 

301600-A 

3678038 

384403 

Point 

Colorado  DWR 

10/22/2019 

10/22/2019 

301600-A 

3678038 

384402 

Point 

Colorado  DWR 

10/22/2019 

10/22/2019 

144365 

9086935  351138 

Point 

Colorado  DWR 

10/22/2019 

10/22/2019 

44904 

9085964  190736 

Point 

Colorado  DWR 

10/22/2019 

10/22/2019 

21556 

9085750  123421 

Point 

Colorado  DWR 

10/22/2019 

10/22/2019 

10350 

9085616 

114140 

Point 

Colorado  DWR 

10/22/2019 

10/22/2019 

44202 

9085951 318201 

Point 

Colorado  DWR 

10/22/2019 

10/22/2019 

8568 

9085600 

303552 

Point 

Colorado  DWR 

10/22/2019 

10/22/2019 

47740 

9086011 279523 

Point 

Colorado  DWR 

10/22/2019 

10/22/2019 

39396 

9085905  190736 

Point 

Colorado  DWR 

10/22/2019 

10/22/2019 

43341 

9085942  173734 

Point 

Colorado  DWR 

10/22/2019 

10/22/2019 

43342 

9085943 

173734 

Point 

Colorado  DWR 

10/22/2019 

10/22/2019 

55817 

9086087 

197839 

Point 

Colorado  DWR 

10/22/2019 

10/22/2019 

108315 

9086763 

341072 

Point 

Colorado  DWR 

10/22/2019 

10/22/2019 

60502 

9086131 

40826 

Point 

Colorado  DWR 

10/22/2019 

10/22/2019 

68659 

9086241 

122170 

Point 

Colorado  DWR 

10/22/2019 

10/22/2019 

304787 

3678593 

285193 

Point 

Colorado  DWR 

10/22/2019 

10/22/2019 

46052F-R 

3680613  370599 

Point 

Colorado  DWR 

10/22/2019 

10/22/2019 

305825 

3680224  369537 

Point 

Colorado  DWR 

10/22/2019 

10/22/2019 

269359 

3604319 

86051 

Point 

Colorado  DWR 

10/22/2019 

10/22/2019 

35  of  45 


DWR  Well  Records  for  Water  Resources  Study  Area 


Permit  IDKey 

301599  3674525  402088 
198720  04056651  394578 
198720  04056651  394577 
269113  3604372  163751 
312799  3690612401334 


Shape  * 

Received  From 

Point 

Colorado  DWR 

Point 

Colorado  DWR 

Point 

Colorado  DWR 

Point 

Colorado  DWR 

Point 

Colorado  DWR 

Received  Date 

10/22/2019 

10/22/2019 

10/22/2019 

10/22/2019 

10/22/2019 


Publish  Date 

10/22/2019 

10/22/2019 

10/22/2019 

10/22/2019 

10/22/2019 
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Permit 

Received  Projection 

25221MH 

CCS  - NAD83 

30210MH 

CCS  - NAD83 

78124 

CCS  - NAD83 

88822 

CCS  - NAD83 

140871-A 

CCS  - NAD83 

145102 

CCS  - NAD83 

153943 

CCS  - NAD83 

43341-A 

CCS  - NAD83 

153943 

CCS  - NAD83 

155081 

CCS  - NAD83 

155081-A 

CCS  - NAD83 

155379 

CCS  - NAD83 

47740-A 

CCS  - NAD83 

159430 

CCS  - NAD83 

162121 

CCS  - NAD83 

168370 

CCS  - NAD83 

174707 

CCS  - NAD83 

177783 

CCS  - NAD83 

192134 

CCS  - NAD83 

46051F 

CCS  - NAD83 

194842 

CCS  - NAD83 

194843 

CCS  - NAD83 

194841 

CCS  - NAD83 

194841 

CCS  - NAD83 

195974 

CCS  - NAD83 

198721 

CCS  - NAD83 

198714 

CCS  - NAD83 

198722 

CCS  - NAD83 

198715 

CCS  - NAD83 

198155 

CCS  - NAD83 

198713 

CCS  - NAD83 

202223 

CCS  - NAD83 

203262 

CCS  - NAD83 

207552 

CCS  - NAD83 

208605 

CCS  - NAD83 

213831 

CCS  - NAD83 

213835 

CCS  - NAD83 

213832 

CCS  -  NAD83 

215223 

CCS  - NAD83 

198714-A 

CCS  - NAD83 

215395 

CCS  - NAD83 

215222 

CCS  -  NAD83 

215394 

CCS  - NAD83 

215218 

CCS  - NAD83 

217453 

CCS  - NAD83 

221113 

CCS  - NAD83 

File  Name 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 
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Permit 

Received  Projection 

233827 

CCS  - NAD83 

235767 

CCS  - NAD83 

237077 

CCS  - NAD83 

238087 

CCS  - NAD83 

239701 

CCS  - NAD83 

239701 

CCS  - NAD83 

46052F-R 

CCS  - NAD83 

258919 

CCS  - NAD83 

260350 

CCS  - NAD83 

43342-A 

CCS  - NAD83 

270239 

CCS  - NAD83 

275470 

CCS  - NAD83 

275470 

CCS  - NAD83 

276232 

CCS  - NAD83 

215983-A 

CCS  - NAD83 

287455 

CCS  - NAD83 

290267 

CCS  - NAD83 

292021 

CCS  - NAD83 

78822F 

CCS  - NAD83 

300506 

CCS  - NAD83 

301600 

CCS  - NAD83 

301597 

CCS  - NAD83 

301601 

CCS  - NAD83 

301598 

CCS  - NAD83 

301603 

CCS  - NAD83 

301598 

CCS  - NAD83 

301600-A 

CCS  - NAD83 

301600-A 

CCS  - NAD83 

144365 

CCS  - NAD83 

44904 

CCS  - NAD83 

21556 

CCS  - NAD83 

10350 

CCS  - NAD83 

44202 

CCS  - NAD83 

8568 

CCS  - NAD83 

47740 

CCS  - NAD83 

39396 

CCS  - NAD83 

43341 

CCS  - NAD83 

43342 

CCS  -  NAD83 

55817 

CCS  - NAD83 

108315 

CCS  - NAD83 

60502 

CCS  - NAD83 

68659 

CCS  -  NAD83 

304787 

CCS  - NAD83 

46052F-R 

CCS  - NAD83 

305825 

CCS  - NAD83 

269359 

CCS  - NAD83 

File  Name 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 
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301599  CCS  -  NAD83 
198720  CCS  -  NAD83 
198720  CCS  -  NAD83 
269113  CCS  -  NAD83 
312799  CCS  -  NAD83 


File  Name 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 

DWR_Well_Application_Permit 
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Permit  Website 

25221MH  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
30210MH  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
78124  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
88822  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
140871-A  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
145102  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
153943  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
43341-A  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
153943  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
155081  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
155081-A  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
155379  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
47740-A  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
159430  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
162121  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
168370  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
174707  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
177783  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
192134  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
46051F  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
194842  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
194843  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
194841  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
194841  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
195974  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
198721  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
198714  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
198722  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
198715  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
198155  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
198713  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
202223  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
203262  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
207552  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
208605  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
213831  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
213835  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
213832  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
215223  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
198714-A  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
215395  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
215222  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
215394  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
215218  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
217453  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
221113  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
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233827  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
235767  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
237077  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
238087  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
239701  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
239701  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
46052F-R  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
258919  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
260350  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
43342-A  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
270239  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
275470  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
275470  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
276232  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
215983-A  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
287455  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
290267  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
292021  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
78822F  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
300506  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
301600  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
301597  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
301601  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
301598  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
301603  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
301598  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
301600-A  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
301600-A  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
144365  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
44904  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
21556  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
10350  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
44202  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
8568  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
47740  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
39396  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 

43341  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 

43342  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
55817  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 

108315  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
60502  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
68659  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
304787  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
46052F-R  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
305825  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
269359  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 

41  of  45 


DWR  Well  Records  for  Water  Resources  Study  Area 

Permit  Website 

301599  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
198720  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
198720  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
269113  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
312799  https://data.colorado.gov/Water/DWR-Well-Application-Permit/wumm-7awb 
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Permit 

Proximity 

SurfElev.  (ft)  WLE  (ft) 

25221MH 

Water 

Resources 

Study 

Area 

6,225 

6,160 

30210MH 

Water 

Resources 

Study 

Area 

6,288 

6,238 

78124 

Water 

Resources 

Study 

Area 

6,170 

6,128 

88822 

Water 

Resources 

Study 

Area 

6,162 

140871-A 

Water 

Resources 

Study 

Area 

6,164 

145102 

Water 

Resources 

Study 

Area 

6,220 

6,170 

153943 

Water 

Resources 

Study 

Area 

6,168 

43341-A 

Water 

Resources 

Study 

Area 

5,829 

5,792 

153943 

Water 

Resources 

Study 

Area 

6,168 

155081 

Water 

Resources 

Study 

Area 

6,256 

155081-A 

Water 

Resources 

Study 

Area 

6,251 

6,016 

155379 

Water 

Resources 

Study 

Area 

5,968 

5,943 

47740-A 

Water 

Resources 

Study 

Area 

5,798 

5,738 

159430 

Water 

Resources 

Study 

Area 

6,204 

6,119 

162121 

Water 

Resources 

Study 

Area 

6,257 

6,157 

168370 

Water 

Resources 

Study 

Area 

6,115 

5,995 

174707 

Water 

Resources 

Study 

Area 

6,197 

6,156 

177783 

Water 

Resources 

Study 

Area 

6,250 

6,220 

192134 

Water 

Resources 

Study 

Area 

6,450 

6,360 

46051F 

Water 

Resources 

Study 

Area 

6,245 

6,185 

194842 

Water 

Resources 

Study 

Area 

6,382 

6,246 

194843 

Water 

Resources 

Study 

Area 

6,368 

6,304 

194841 

Water 

Resources 

Study 

Area 

6,393 

6,323 

194841 

Water 

Resources 

Study 

Area 

6,393 

6,323 

195974 

Water 

Resources 

Study 

Area 

6,445 

6,439 

198721 

Water 

Resources 

Study 

Area 

6,658 

6,603 

198714 

Water 

Resources 

Study 

Area 

6,218 

198722 

Water 

Resources 

Study 

Area 

6,599 

6,494 

198715 

Water 

Resources 

Study 

Area 

6,209 

5,847 

198155 

Water 

Resources 

Study 

Area 

6,303 

6,278 

198713 

Water 

Resources 

Study 

Area 

6,335 

6,285 

202223 

Water 

Resources 

Study 

Area 

6,367 

6,287 

203262 

Water 

Resources 

Study 

Area 

6,244 

6,194 

207552 

Water 

Resources 

Study 

Area 

6,203 

6,198 

208605 

Water 

Resources 

Study 

Area 

6,090 

213831 

Water 

Resources 

Study 

Area 

6,163 

5,963 

213835 

Water 

Resources 

Study 

Area 

6,189 

213832 

Water 

Resources 

Study 

Area 

6,153 

6,093 

215223 

Water 

Resources 

Study 

Area 

6,425 

6,290 

198714-A 

Water 

Resources 

Study 

Area 

6,204 

6,154 

215395 

Water 

Resources 

Study 

Area 

6,379 

6,189 

215222 

Water 

Resources 

Study 

Area 

7,179 

6,954 

215394 

Water 

Resources 

Study 

Area 

6,397 

6,359 

215218 

Water 

Resources 

Study 

Area 

7,219 

7,041 

217453 

Water 

Resources 

Study 

Area 

6,509 

6,379 

221113 

Water 

Resources 

Study 

Area 

6,253 

6,238 
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Proximity 

SurfElev.  (ft)  WLE  (ft) 

Water 

Resources 

Study 

Area 

6,211 

6,131 

235767 

Water 

Resources 

Study 

Area 

6,090 

6,080 

237077 

Water 

Resources 

Study 

Area 

6,154 

6,052 

238087 

Water 

Resources 

Study 

Area 

6,272 

239701 

Water 

Resources 

Study 

Area 

6,209 

6,081 

239701 

Water 

Resources 

Study 

Area 

6,209 

6,081 

46052F-R 

Water 

Resources 

Study 

Area 

6,151 

6,144 

258919 

Water 

Resources 

Study 

Area 

6,126 

6,125 

260350 

Water 

Resources 

Study 

Area 

6,334 

6,304 

43342-A 

Water 

Resources 

Study 

Area 

5,747 

5,657 

270239 

Water 

Resources 

Study 

Area 

6,441 

6,398 

275470 

Water 

Resources 

Study 

Area 

6,383 

6,383 

275470 

Water 

Resources 

Study 

Area 

6,383 

6,383 

276232 

Water 

Resources 

Study 

Area 

6,264 

6,164 

215983-A 

Water 

Resources 

Study 

Area 

5,882 

5,842 

287455 

Water 

Resources 

Study 

Area 

6,109 

6,099 

290267 

Water 

Resources 

Study 

Area 

6,225 

6,180 

292021 

Water 

Resources 

Study 

Area 

6,175 

78822F 

Water 

Resources 

Study 

Area 

5,814 

5,784 

300506 

Water 

Resources 

Study 

Area 

6,171 

301600 

Water 

Resources 

Study 

Area 

6,195 

6,185 

301597 

Water 

Resources 

Study 

Area 

6,116 

6,106 

301601 

Water 

Resources 

Study 

Area 

6,259 

6,213 

301598 

Water 

Resources 

Study 

Area 

6,253 

6,239 

301603 

Water 

Resources 

Study 

Area 

6,174 

301598 

Water 

Resources 

Study 

Area 

6,253 

6,239 

301600-A 

Water 

Resources 

Study 

Area 

6,122 

6,111 

301600-A 

Water 

Resources 

Study 

Area 

6,122 

6,111 

144365 

Water 

Resources 

Study 

Area 

6,129 

44904 

Water 

Resources 

Study 

Area 

6,133 

6,113 

21556 

Water 

Resources 

Study 

Area 

6,366 

10350 

Water 

Resources 

Study 

Area 

6,344 

44202 

Water 

Resources 

Study 

Area 

6,225 

8568 

Water 

Resources 

Study 

Area 

6,259 

47740 

Water 

Resources 

Study 

Area 

5,798 

5,738 

39396 

Water 

Resources 

Study 

Area 

6,174 

6,139 

43341 

Water 

Resources 

Study 

Area 

5,794 

43342 

Water 

Resources 

Study 

Area 

5,733 

55817 

Water 

Resources 

Study 

Area 

6,423 

108315 

Water 

Resources 

Study 

Area 

6,457 

60502 

Water 

Resources 

Study 

Area 

6,202 

6,182 

68659 

Water 

Resources 

Study 

Area 

6,166 

6,156 

304787 

Water 

Resources 

Study 

Area 

6,375 

6,325 

46052F-R 

Water 

Resources 

Study 

Area 

6,151 

6,122 

305825 

Water 

Resources 

Study 

Area 

6,127 

6,111 

269359 

Water 

Resources 

Study 

Area 

6,252 

6,167 

44  of  45 


DWR  Well  Records  for  Water  Resources  Study  Area 


Permit  Proximity  SurfElev.  (ft)  WLE  (ft) 

301599  Water  Resources  Study  Area  6,108  6,096 

198720  Water  Resources  Study  Area  6,819  6,719 

198720  Water  Resources  Study  Area  6,819  6,719 

269113  Water  Resources  Study  Area  6,140  6,030 

312799  Water  Resources  Study  Area  6,115  6,093 
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Existing  Conditions 


^ICF 


Cgetus\ 

Moun!i»r^ 


Phase/Phase 


iCampgf 


Parkdale) 


Figure  H-3 
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Alternative  A  -  Visual  Simulation  from  KOP4 
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Alternative  A  -  Visual  Simulation  from  KOP5 
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Alternative  C  -  Visual  Simulation  from  KOP1 
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Alternative  C  -  Visual  Simulation  from  KOP3 
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Alternative  C  -  Visual  Simulation  from  KOP6 
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Alternative  C  -  Visual  Simulation  from  KOP7 
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APPENDIX  I.  SOCIOECONOMICS  IMPACT  ANALYSIS 

1.1  ECONOMIC  IMPACT  ANALYSIS 

The  analysis  of  economic  impacts  from  the  Parkdale  Quarry’s  Mineral  Materials  Sale  quantified 
the  effects  of  the  proposed  quarry  expansion  on  key  socioeconomic  indicators,  including 
employment,  output  (production  of  goods  and  services),  among  others.  The  employment  and 
output  supported  by  the  proposed  quarry  expansion  was  modeled  using  IMPLAN  (IMpact 
Analysis  for  PLANning). 

This  section  describes  the  methods  and  results  of  the  regional  economic  modeling  for  the 
Parkdale  Quarry  EIS.  IMPLAN  is  one  of  the  most  widely  used  input-output  modeling  systems  in 
the  United  States  (IMPLAN,  2019),  and  it  was  used  to  estimate  the  economic  impact  for 
Alternative  A  (Proposed  Action),  that  was  analyzed  in  the  Parkdale  Quarry  EIS.  IMPLAN  is  a 
regional  economic  model  that  provides  a  mathematical  accounting  of  the  flow  of  money,  goods, 
and  services  through  a  region’s  economy — for  this  analysis,  the  region  is  Lremont  County, 
Colorado. 

1.1.1  Key  Concepts  and  Terminology 

A  variety  of  tools  are  available  to  estimate  regional  economic  impacts,  but  by  far  the  most 
widely  used  today  are  input-output  models.  These  models  are  generally  static  input-output 
models  used  to  analyze  the  effects  of  an  economic  stimulus  (in  the  form  of  a  specific  policy  or 
project)  on  an  economic  region.  Regional  economic  models  are  called  input-output  models 
because  the  inputs  (purchases)  of  one  industry  represent  the  outputs  (sales)  of  other  industries. 
Input-output  models  such  as  the  IMPLAN  model  provide  a  quantitative  representation  of  the 
production  relationships  between  individual  economic  sectors  and  provide  estimates  of  how  a 
specific  economic  activity  translates  into  jobs  and  income  for  the  region. 

Expansion  of  quarry  operations  onto  BLM  lands  north  of  the  existing  Parkdale  Quarry  would 
represent  a  new  source  of  demand  for  local  materials  and  generate  local  employment  and 
income.  Supply  linkages  between  different  sectors  of  the  economy  allow  some  local  businesses 
to  meet  some  of  the  needs  associated  with  the  facilities  as  well  as  the  consumer  needs  associated 
with  workers  directly  employed  by  Martin  Marietta  and  with  workers  employed  by  vendors  in 
the  supply  chain.  These  supply  linkages  and  local  worker  expenditures  represent  a  secondary 
source  of  local  employment  and  income.  The  various  rounds  of  local  expenditures  and  earnings 
followed  by  additional  expenditures  and  earnings  affect  many  sectors  of  the  local  economy  and 
result  in  total  generated  employment  and  income  that  is  a  “multiple”  of  the  original  direct 
increase  in  demand  for  labor  and  materials.  Public  sector  revenues  are  also  affected  in  the  form 
of  increased  tax  collections.  Economists  use  economic  modelling  to  describe  the  supply  and 
demand  linkages  between  the  economic  sectors  that  can  be  used  to  estimate  the  total  effects  of  a 
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direct  increase  in  demand.  These  impacts  are  known  as  “multiplier  effects.”  The  three  primary 
categories  of  multiplier  effects  are  the  following: 

•  Direct — Direct  effects  represent  the  impacts  due  to  the  investments  that  result  in  final 
demand  changes. 

•  Indirect — Indirect  effects  represent  the  impacts  due  to  the  inter-industry  linkages  caused 
by  the  iteration  of  industries  purchasing  from  other  industries,  brought  about  by  the 
changes  in  final  demands. 

•  Induced — Induced  effects  represent  the  impacts  on  all  local  industries  due  to  consumers’ 
consumption  expenditures  arising  from  the  new  household  incomes  that  are  generated  by 
the  direct  and  indirect  effects  of  the  final  demand  changes. 

1.1.2  IMPLAN  Description 

The  IMPLAN  model  is  created  and  maintained  by  the  Minnesota  IMPLAN  Group  and  was 
developed  in  the  1970s  through  a  collaboration  with  the  U.S.  Department  of  Agriculture,  Forest 
Service  and  the  University  of  Minnesota  (IMPLAN,  2019).  The  IMPLAN  model  is  constructed 
with  data  from  the  U.S.  National  Income  and  Product  Accounts  and  the  Bureau  of  Economic 
Analysis  (BE A),  among  a  variety  of  other  data  sources.  The  model  includes  536  industry  sectors 
based  on  the  North  American  Industry  Classification  System  (NAICS).  The  IMPLAN  support 
team  annually  updates  county-level  databases  that  report  such  attributes  as: 

•  Industries  present  in  the  regional  economy; 

•  Output,  employment,  and  income  levels  accounted  for  by  each  industry; 

•  Main  sources  of  residents’  incomes; 

•  Inter-industry  commodity  purchases; 

•  Shares  of  inter-industry  inputs  purchased  locally;  and 

•  Industries  that  produce  commodities  exported  from  the  region  (i.e.,  that  compose  the 
region’s  economic  base). 

The  model  uses  region-specific  multipliers  to  trace  and  calculate  the  flow  of  dollars  from  the 
industries  that  originate  the  impact  to  supplier  industries.  The  results  of  this  analysis  are  reported 
using  the  following  metrics: 

•  Employment: '  Represents  the  jobs  created  by  industry,  based  on  the  output  per  worker 
and  output  impacts  for  each  industry. 


'  Due  to  the  statie  nature  of  the  IMPLAN  model,  the  employment  impaets  are  presented  in  terms  of  annual  job- 
years  as  the  model  ealeulates  the  annual  impaet  of  annual  aetivity.  It  is  likely  that  onee  the  job  is  ereated,  it  will 
be  sustained;  however  to  ensure  that  the  impaet  is  not  overstated,  it  is  eonservatively  assumed  that  the  job  impaet 
is  annual. 
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•  Labor  Income;  Includes  all  forms  of  employment  ineome,  including  employee 
compensation  (wages  and  benefits)  and  proprietor  ineome. 

•  Value  added  or  Gross  State  Product:  The  differenee  between  an  industry’s  total  output 
and  the  cost  of  its  intermediate  inputs;  is  the  state-level  eounterpart  to  gross  domestic 
product. 

•  Industry  Activity:  Represents  the  total  economic  output  generated  by  the  direet  spending. 

This  analysis  used  IMPLAN  data  for  Fremont  County,  Colorado  from  2017,  the  most  recent  year 
for  which  data  were  available  when  the  analysis  was  conducted.  Data  were  processed  using 
IMPLAN  Version  3.1  software  (IMPLAN,  2019). 

1.1.3  Methodology/IMPLAN  Inputs 

IMPLAN  provides  a  systematic  methodology  for  analyzing  scenarios  that  represent  the  direct 
economic  output  or  employment  effects  associated  with  speeific  management  aetions.  The  direet 
impacts,  or  the  initial  eeonomie  drivers  that  produee  an  overall  change  in  eeonomie  activity  that 
can  be  quantified  to  produce  estimates  of  the  indirect,  induced,  and  total  eeonomie  effects  of  the 
alternative  being  analyzed. 

The  economic  impact  analysis  evaluates  Alternative  A,  the  Proposed  Action.  The  gross  regional 
product  or  value-added  for  the  Fremont  County  economy  was  approximately  $1.4  billion 
according  to  the  IMPLAN  model  year  2017  data. 

The  economic  impact  analysis  evaluates  Alternative  A,  i.e.,  if  the  mine  plan  and  competitive 
eontract  for  the  sale  of  mineral  materials  is  approved  by  BLM.  The  analysis  used  the  input  of  the 
proposed  increase  in  operational  employment  and  its  effects  in  2024  dollars.  Results  over  the  life 
of  Alternative  A  have  been  deflated  and  are  presented  in  2019  dollars.  Martin  Marietta  provided 
direet  employment  estimates  for  Alternative  A,  as  described  in  Seetion  3.9,  Socioeconomic 
Conditions. 

The  model  inputs  for  Alternative  A  are  exclusively  the  expeeted  additional  employment  to  both 
the  Parkdale  Quarry  Mine  and  the  Rock  and  Rail  Railroad.  Monetary  spending  on  capital 
equipment  is  not  modeled  due  to  the  additional  spending  on  Alternative  A  from  Alternative  B, 
$30  million,  is  to  be  spent  on  equipment  alone  which  is  manufactured  outside  of  the  study  area. 
Table  I-I  shows  the  direet  employment  low  and  high  scenario  under  Alternative  A. 


Table  I-I.  Direct  Employment  Activity  Under  Alternative  A 


Activity 

IMPLAN  Field 

Proposed  Action  -  Low 

Proposed  Action  -  High 

Operational  Expenditures 

Parkdale  Quarry  Mine  -  Additional 
Employment 

Stone  Mining  and 
Quarrying 

10 

20 

Roek  and  Rail  Railroad  -  Additional 

Rail 

6 

10 
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Table  I-l.  Direct  Employment  Activity  Under  Alternative  A 


Activity 

IMPLAN  Field 

Proposed  Action  -  Low 

Proposed  Action  -  High 

Employment 

Transportation 

Total  Additional  Employment 

16 

30 

Source:  Martin  Marietta,  Parkdale  Quarry  Coordination  Meeting,  2019 


1.1.4  IMPLAN  Results 

For  Alternative  A,  an  inerease  in  direet  operational  employment  would  inerease,  as  depicted  in 
Table  I-l.  Under  the  “low  estimate”  for  direct  additional  employment,  the  alternative  would 
support  over  26  jobs,  $1.9  million  of  labor  income,  and  $6.2  million  of  regional  output.  Results 
of  the  IMPLAN  analysis  for  the  “low  estimate”  are  shown  in  Table  1-2. 


Table  1-2.  Annual  Economic  Effects  for  Alternative  A’s  Operational  Phase  - 
Low  Estimate 


Impact  Type 

Employment^ 

Labor  Income^ 

Total  Value  Added^ 

OutpuF 

Direct  Effect 

16 

$1,585 

$3,619 

$4,964 

Indirect  Effect 

4 

$139 

$213 

$502 

Induced  Effect 

6 

$203 

$421 

$780 

Total  Effect 

26 

$1,927 

$4,253 

$6,247 

Multiplier 

1.6 

1.2 

1.2 

1.3 

'  Rounded  to  the  nearest  whole  job. 

^  In  thousands  of  20 1 9  dollars  per  year. 


Under  the  “high  estimate”  for  direct  additional  employment,  the  proposed  action  would  support 
over  49  jobs,  $3.45  million  of  labor  income,  and  $1 1.5  million  of  regional  output.  Results  of  the 
IMPLAN  analysis  for  the  “high  estimate”  are  depicted  in  Table  1-3. 


Table  1-3.  Annual  Regional  Economic  Effects  for  Alternative  A’s  Operational  Phase  - 
High  Estimate 


Impact  Type 

Employment^ 

Labor  Income^ 

Total  Value  Added^ 

Output^ 

Direct  Effect 

30 

$2,827 

$6,692 

$9,164 

Indirect  Effect 

7 

$260 

$400 

$945 

Induced  Effect 

11 

$363 

$754 

$1,397 

Total  Effect 

49 

$3,450 

$7,846 

$11,506 

Multiplier 

1.6 

1.2 

1.2 

1.3 
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'  Rounded  to  the  nearest  whole  job. 

^  In  thousand  of  20 19  dollars  per  year. 


IMPLAN  also  produces  tax  estimates.  Under  the  “high  estimate”  for  direet  additional 
employment,  the  proposed  action  would  raise  over  $1  million  in  taxes.  Tax  results  of  the 
IMPLAN  analysis  are  depleted  in  Table  1-4. 


Table  1-4.  Annual  Regional  Economic  Effects  for  Alternative  A’s  Operational  Phase  -  High 
Estimate 


Tax  Type 

Alternative  A  -  Low  Estimate 

Alternative  A  -  High  Estimate 

State  and  Local  Taxes 

$181,275 

$333,309 

Federal  Taxes 

$465,073 

$842,846 

Total  Taxes 

$646,348 

$1,176,155 

1.2  REFERENCES 
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1  APPENDIX  J.  WILDLIFE  AND  SPECIAL  STATUS 

2  SPECIES  TABLES 

3  Table  J-1.  Migratory  Birds  of  Conservation  Concern  potentially  occurring  in  Study  Area 


Species  Common  Name 
(Scientific  Name) 

Life  History/Habitat 

Pinon  jays 

( Gymnorhinus  cyanocephalus) 

Range  the  semiarid  lands  of  the  West.  Pinon  jays  are  piny  on-juniper  obligates  in 
Colorado  and  nest  commonly  at  the  lower  elevations  of  pinyon-juniper  woodlands, 
often  where  junipers  dominate.  They  prefer  extensive  stands  far  from  high  human 
activity. 

Rufous  Hummingbird 
(selasphorus  rufus) 

Habitat  includes  forest  edges,  stream  sides,  mountain  meadows.  Breeding  habitat 
includes  forest  edges  and  clearings,  and  brushy  second  growth  within  the  region 
of  northern  coast  and  mountains.  Winters  mostly  in  pine-oak  woods  in  Mexico. 
Migrants  occur  at  all  elevations  but  more  commonly  in  lowlands  during  spring,  in 
mountain  meadows  during  late  summer  and  fall. 

Golden  eagle 
(Aquila  chrysaetos) 

Bird  of  grasslands,  shrublands,  pinyon-juniper  woodlands,  and  ponderosa  pine 
forests,  but  may  occur  in  most  other  habitats  occasionally,  especially  in  winter.  Nests 
are  placed  on  cliffs  and  sometimes  in  trees  in  rugged  areas,  and  breeding  birds  range 
widely  over  surrounding  habitats. 

Peregrine  Falcon 
(Falco  peregrinus) 

In  Colorado  breed  on  cliffs  and  rock  outcrops  from  4,500-9,000  ft.  in  elevation.  They 
most  commonly  choose  cliffs  located  within  pinyon-juniper  and  ponderosa  pine 
zones.  These  falcons  feed  on  smaller  birds  almost  exclusively,  with  White-throated 
swifts  and  rock  doves  being  among  their  favored  prey. 

Prairie  falcons 
(Falco  mexicanus) 

Nest  in  scattered  locations  throughout  the  state  where  they  inhabit  the  grassland  and 
cliff/rock  habitat  types.  These  falcons  breed  on  cliffs  and  rock  outcrops,  and  their 
diet  during  the  breeding  season  is  a  mix  of  passerines  and  small  mammals. 

Gray  Vireos 
(Vireo  vicinior) 

Are  a  pinyon-juniper  woodland  obligate.  Gray  Vireos  usually  inhabit  stands 
dominated  by  juniper  or  thin  stands  of  pure  juniper.  They  construct  nests  of  dry 
grasses,  plant  fibers,  stems,  and  hair,  often  camouflaging  them  with  sagebrush  leaves. 

Black-throated  gray  warblers 
(Setophaga  nigrescens) 

Fairly  common  summer  residents  in  pinyon-juniper  woodlands  across  the 
southwestern  half  of  Colorado.  Some  surveys  show  these  warblers  to  be  the  most 
frequently  encountered  birds  in  the  pinon-juniper  woodland.  Black-throated  gray 
warblers,  in  Colorado,  are  pinyon-juniper  obligates,  preferring  tall,  dense  pinon- 
juniper  woodlands.  Virginia's  warblers  in  Colorado  nest  between  5,000-9,000  ft.  in 
elevation.  They  breed  most  abundantly  in  the  western  quarter  of  the  state,  along  the 
eastern  slope  foothills,  and  in  the  upper  Arkansas  River  drainage. 

Virginia's  warblers 
(Leiothlypis  virginiae) 

Virginia's  warblers  nest  in  dense  shrublands  and  on  slopes  of  mesas,  foothills,  open 
ravines,  and  mountain  valleys  in  semiarid  country.  They  use  scrubby  brush,  pinyon- 
juniper  woodland  with  a  well-developed  shrubby  understory,  ravines  covered  with 
scrub  oak  and  dense  shrublands,  especially  Gambel  oak.  They  also  breed  in  open 
ponderosa  pine  savannahs  that  have  a  dense  understory  of  tall  shrubs. 

Sources:  USFWS  2019,  BLM  2017 
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1  Table  J-2.  Federally  Listed  Species  Potentially  Occurring  in  Study  Area 


Common  Name 
(Scientific  Name) 

Listing 

Statns 

Associated  Habitat  Types 

Potential 
to  Occnr 
(Yes/No) 

Notes 

Mammals 

Canada  Lynx 
(Lynx  Canadensis) 

FT 

Boreal  forests  with  large  woody 
debris. 

No 

No  habitat  present  within 
study  area. 

North  American 
Wolverine 
( Gulo  gulo  luscus) 

PFT 

Boreal  forests,  tundra,  and 
montane  conifer  forests. 

No 

No  habitat  present  within 
study  area. 

Birds 

Mexican  Spotted  Owl 
( Strix  occidentalis 
lucida) 

FT 

Steep  Canyons  with  old  growth 
forest  in  mixed  conifer,  pine- 
oak  woodlands. 

No 

No  habitat  present  within 
study  area.  Study  area  is 
located  within  species  range. 

Source:  USFWS  2019 


FT  =  Federally  Threatened;  PFT  =  Proposed  Federally  Threatened 


2  Table  J-3.  BLM  Sensitive  Wildlife  and  Plant  Species  Potentially  Occurring  in  the 

3  Study  Area 


Common  Name 
(Scientific  Name) 

Management 

Statns 

Associated  Habitat  Types 

Potential 
to  Occur 
(Yes/No) 

Notes 

Mammals 

Townsend’s  big-eared 
bat 

(  Corynorhinus 
townsendii  pallescens) 

BLM,  SC 

The  species  breeds  and  forages  in  a 
variety  of  habitats,  including 
lowland  riparian,  desert  shrub, 
forest,  grassland,  and  towns,  from 
1,770  to  6,980  ft.  in  elevation  and 
roosts  primarily  in  mines,  caves,  and 
structures  in  woodlands. 

Yes 

Potential  habitat  present 
within  study  area. 

Gunnison’s  prairie  dog 
( Cynomys  gunnisoni) 

BLM 

Grasslands,  semi-desert,  and 
montane  shrublands. 

No 

No  habitat  present  within 
study  area. 

Black-tailed  prairie  dog 
(Cynomys  ludovicianus) 

BLM,  SC 

Grasslands. 

No 

No  habitat  present  within 
study  area. 

Fringed  myotis 
(My Otis  thysanodes) 

BLM 

The  species  breeds  and  forages  in  a 
wide  variety  of  habitats,  including 
lowland  riparian,  grassland,  desert 
shrub,  pinyon-juniper  forests,  and 
meadows,  between  1,380  and 

7,080  ft.  in  elevation.  It  roosts  in 
rock  crevices,  mines,  caves,  trees, 
and  buildings. 

Yes 

Potential  habitat  present 
within  study  area. 
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Rocky  mountain 
bighorn  sheep 
(Ovis  canadensis) 

BLM 

The  species  inhabits  steep,  high 
mountain  terrain.  Summer  habitat  is 
primarily  alpine  tundra.  Winter 
habitat  is  lower  elevation  open, 
grass  areas  and  slopes,  with  low 
shrubs. 

Yes 

Potential  habitat  present 
within  study  area. 

Swift  fox 
(Vulpes  velox) 

BLM,  SC 

The  species  inhabits  short  grass  and 
mixed-grass  prairies.  It  is  closely 
associated  with  prairie  dog  colonies. 

No 

No  habitat  present  within 
study  area. 

Birds 

Northern  goshawk 
(Accipter  gentilis) 

BLM 

Mixed  coniferous  forest  and  mature 
aspen  stands  with  tall  trees, 
intermediate  canopy  coverage  for 
nesting,  and  small  open  areas  for 
foraging. 

No 

No  habitat  present  within 
study  area. 

Golden  eagle 
(Aquila  chrysaetos) 

BLM 

The  species  breeds  and  forages  in  a 
variety  of  habitats,  including  large 
expanses  of  grasslands,  sagebrush, 
agricultural  lands,  and  tundra.  It 
constructs  a  large  stick  nest  on  cliffs 
and  in  large  trees  and  exhibits  high 
nest  fidelity. 

Yes 

Potential  habitat  present 
within  study  area. 

Burrowing  owl 
(Athene  cunicularia) 

BLM,  ST 

The  species  breeds  and  forages  in  a 
wide  variety  of  arid  and  semiarid 
environments,  including  grassland, 
desert,  and  shrub-steppe  habitats, 
and  agricultural  areas.  It  generally 
nests  in  burrows  excavated  by  small 
mammals,  particularly  prairie  dogs 
and  ground  squirrels. 

Yes 

Potential  habitat  present 
within  study  area. 

Ferruginous  hawk 
(Buteo  regalis) 

BLM,  SC 

The  species  breeds  in  semiarid  open 
country,  primarily  grasslands,  basin 
prairie  shrublands,  and  badlands, 
typically  near  prairie  dog  colonies.  It 
requires  large  tracts  of  relatively 
undisturbed  rangeland  for  foraging 
habitat. 

Yes 

Potential  habitat  present 
within  study  area. 

Western  snowy  plover 
(  Charadrius 
alexandrinus  nivosus) 

BLM,  SC 

The  subspecies  breeds  and  forages 
on  alkali  playas  near  large  standing 
pools  of  shallow  water. 

No 

No  habitat  present  within 
study  area. 

Mountain  plover 
( Charadrius  montanus) 

BLM,  SC 

The  species  breeds  and  forages  in 
flat,  short-grass  prairie  habitat  and 
fallow  agricultural  fields  with  sparse 
vegetation. 

No 

No  habitat  present  within 
study  area. 
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American  peregrine 
falcon 

(Falco  peregrinus 
anatum) 

BLM,  SC 

The  species  breeds  and  forages  in  a 
variety  of  open  habitats,  including 
woodlands,  forests,  shrub-steppe, 
grasslands,  marshes,  and  riparian 
habitats.  It  nests  on  cliffs  and  rarely 
on  tall  buildings  near  habitats  with 
abundant  prey. 

Yes 

Potential  habitat  present 
within  study  area. 

Bald  eagle 

(Haliaeetus 

leucocephalus) 

BLM,  SC 

The  species  breeds  near  large  lakes 
and  rivers,  in  forested  habitat  where 
adequate  prey  and  large,  old 
cottonwood  or  conifer  trees  are 
available  for  nesting. 

No 

No  habitat  present  within 
study  area. 

Long-billed  curlew 
(Numenius  americanus) 

BLM,  SC 

The  species  breeds  and  forages  in  a 
variety  of  grassland  habitats, 
including  moist  meadow  grasslands, 
agricultural  areas,  and  dry  prairie 
uplands,  usually  near  water. 

No 

No  habitat  present  within 
study  area. 

White-faced  ibis 
(Plegadis  chihi) 

BLM 

The  species  breeds  in  tall  emergent 
vegetation  growing  as  “islands”, 
surrounded  by  water  (at  least  18 
inches  deep).  It  forages  in  wet  hay 
meadows  and  flooded  agricultural 
croplands,  marshes,  shallow  ponds, 
lakes,  and  reservoirs. 

No 

No  habitat  present  within 
study  area. 

American  white  pelican 
(Pelecanus 
erythrorhynchos  ) 

BLM,  SC 

The  species  breeds  on  islands  in 
large  bodies  of  water.  It  forages  in 
marshes,  lakes,  and  rivers. 

No 

No  habitat  present  within 
study  area. 

Brewer’ s  sparrow 
(Spizella  breweri) 

BLM 

The  species  is  a  sagebrush  obligate. 

It  breeds  and  forages  in  sagebrush 
shrublands  with  abundant,  scattered 
shrubs  and  short  grasses. 

No 

No  suitable  habitat  is 
present  within  study  area. 

Fish 

Arkansas  darter 
(Etheostoma  cragini) 

BLM,  ST 

Spring-fed  headwaters  and  creeks 
with  cool,  clear,  shallow  water,  slow 
current,  and  herbaceous  aquatic 
vegetation  such  as  growths  of 
watercress  or  other  aquatic  plants; 
often  in  pools  with  sand,  fine  gravel, 
or  organic  detritus  substrate; 
sometimes  in  turbid  water  away 
from  springs. 

No 

Localized  populations 
occur  in  the  Arkansas 

River  drainage  in 
southeastern  Colorado 
from  El  Paso  County  eat 
to  the  Kansas  border 
(Miller  1984). 
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Reptiles 

Common  kingsnake 
(Lampropeltis  getula) 

BLM,  SC 

Generally  associated  with  lowland 
river  valleys  and  irrigated  fields  on 
the  floodplain  of  the  Arkansas 

River,  in  rural  residential  areas  in 
plains  grassland,  near  stream 
courses,  and  in  other  areas 
dominated  by  shortgrass  prairie. 

No 

Colorado  distribution 
includes  southeastern 
Colorado  east  of  Pueblo. 

Massasauga 
(Sistrurus  catenatus) 

BLM,  SC 

Dry  plains  grassland  and  sandhill 
areas;  attracted  to  sandy  soils 
supporting  abundant  rodent  and 
lizard  populations. 

No 

Colorado  distribution 
includes  southeastern 
Colorado  east  of  Pueblo  at 
elevations  below  about 
5,500  ft. 

Amphibians 

Northern  cricket  frog 
(Acris  crepitans) 

BLM,  SC 

This  species  inhabits  the  edges  of 
sunny  marshes,  marshy  ponds,  and 
small  slow-moving  streams  in  open 
country. 

No 

Possibly  extirpated,  not 
seen  in  the  state  since 

1979  (CPW2019e). 

Boreal  toad 
(Anaxyrus  boreas 
boreas) 

BLM,  SE 

Species  non-breeding  habitat 
consists  of  spruce-fir  forests  and 
upland  vegetation.  Breeding  habitat 
includes  low-gradient  streams, 
marshes,  beaver  ponds,  small  lakes 
and  reservoirs,  stock  ponds,  wet 
meadows,  and  seeps. 

No 

Study  area  is  below  the 
documented  elevation 
range  of  the  species  (CPW 
2019e). 

Plain’s  leopard  frog 
(Rana  blairi) 

BLM,  SC 

Streams,  ponds,  creek  pools, 
reservoirs,  irrigation  ditches,  and 
marshes  in  areas  of  prairie  and 
desert  grassland,  farmland,  and 
prairie  canyons. 

Yes 

Colorado  distribution 
includes  the  great  plains 
portion  of  the  Arkansas 
River  drainage  in 
southeastern  Colorado 
(CPW2019e). 

Northern  leopard  frog 
(Rana  pipiens) 

BLM,  SC 

Species  occurs  in  marshes,  beaver 
ponds,  streams,  rivers,  and  lakes  up 
to  9,000  ft.  in  elevation. 

No 

Colorado  distribution  is 
nearly  statewide  in 
mountains  and  lowlands, 
but  scarce  or  absent  in 
most  of  southeastern 
Colorado  (CPW  2019). 

Plants 

Rydberg’s  golden 
columbine 

(Aquilegia  chrysantha 
var.  rydbergii) 

BLM 

Riparian  areas  or  rocky  ravines, 
often  associated  with  cottonwoods 
or  willows,  often  found  at  the  base 
of  boulders.  5,000-8,200  ft. 

Yes 

Potential  habitat  present 
within  study  area. 

Crandall’s  rockcress 
(Arabis  crandallii) 

BLM 

Grows  among  limestone  rocky  areas 
between  8,000-10,000  ft.,  often 
associated  with  sagebrush 
shrublands  or  Ponderosa  pine. 

No 

The  study  area  is  below 
the  documented  elevation 
range  of  the  species. 
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Dwarf  milkweed 
(Asclepias  uncialis) 

BLM 

Generally  flat  areas  between  3,800- 
7,700  ft.,  often  associated  with 
shortgrass  prairie,  growing  between 
bunchgrasses. 

No 

No  suitable  habitat  is 
present  within  study  area. 

Brandegee’s  buckwheat 
(Eriogonum  brandegeei) 

BLM 

Barren  outcrops  of  white  to  grayish 
soils  within  open  sagebrush  and 
pinyon-juniper  communities. 
5,700-8,600  ft. 

Yes 

Potential  habitat  present 
within  study  area. 

Colorado  buckwheat 

(Eriogonum 

coloradense) 

BLM 

Found  in  an  extremely  wide  range  of 
habitats  however  all  are  of  a  higher 
elevation  than  the  Parkdale  project 
area.  8,700-14,000  ft. 

No 

The  study  area  is  below 
the  documented  elevation 
range  of  the  species. 

Gold  blazingstar 
(Mentzelia  chrysantha) 

BLM 

Often  associated  with  barren  shale 
or  limestone  hills  in  pinyon-juniper 
woodlands  from  4,750-6,800  ft. 
Highly  associated  with  Fremont 
county  and  the  Arkansas  river. 
Typically  found  on  barren  slopes 
and  road  cuts  of  limestone,  shale,  or 
alkaline  clay. 

Yes 

Potential  habitat  present 
within  study  area. 

Royal  Gorge  blazingstar 
(Mentzelia  densa) 

BLM 

Occurs  in  open  areas  such  as  sandy 
washes  and  steep  rocky  slopes  in 
pinyon-juniper  woodlands  and 
montane  shrublands.  Occurs  almost 
exclusively  in  Fremont  county 
between  5,400-7,700  ft. 

Yes 

Potential  habitat  present 
within  study  area. 

Rock-loving  neoparrya 
(Neoparry a  lithophila) 

BLM 

Grows  on  volcanic  substrates,  in 
cracks  or  shelves  usually  with 
minimal  talus.  It  is  seen  in  moderate 
to  steep  rock  outcrops,  or  outcrops 
of  volcanic  soils.  It  also  occurs  on 
sedimentary  rock  derived  from 
extrusive  volcanics  (Dry  Union 
Formation  at  Salida).  The 
surrounding  habitat  is  typically 
grasslands  or  pinon-juniper 
woodlands. 

Yes 

Documented  occurrences 
are  from  extreme  western 
Fremont  County. 

Few-flower  ragwort 
(Packera  pauciflora) 

BLM 

Wet  meadows  from  8,800-10,000  ft. 
Known  populations  in  Colorado 
occur  only  in  Park  County. 

No 

The  study  area  is  below 
the  documented  elevation 
range  of  the  species. 

Degener’ s  beardtongue 
(Penstemon  degeneri) 

BLM 

This  species  is  found  in  open 
pinyon-juniper  woodlands  between 
5,900-9,500  ft.  in  elevation.  Often 
found  near  canyon  rims. 

Yes 

Potentially  suitable  habitat 
located  within  study  area. 

Pale  blue-eyed  grass 
(Sisyrinchium  pallidum) 

BLM 

Species  occurs  in  wet  meadows 
usually  where  standing  water  is 
present  until  early  July.  Grows  on 
alkaline  soils  between  6,300-9,700  ft. 

No 

No  suitable  habitat  is 
present  within  study  area. 
Documented  occurrences 
are  from  extreme  western 
Fremont  County. 
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Rolland’s  bulrush 

(Trichophorum 

pumilum) 

BLM 

Moss  hummocks  in  rich  fens, 

9,300-1 1,000  ft.,  only  known 
populations  in  Colorado  are  in 

Park  county. 

No 

No  suitable  habitat  is 
present  within  study  area. 

Source:  BLM  2019a 

BLM  =  Bureau  of  Land  Management  designated  sensitive  species;  SC  =  State  Species  of  Special  Concern  (not  a  statutory 
category);  ST  =  State  Threatened;  SE  =  State  Endangered 
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INTRODUCTION 

Environmental  Resources  Management  (ERM)  is  pleased  to  provide  this  report  summarizing  an  interim 
hydrogeologic  assessment  at  the  area  proposed  for  expansion  of  the  Parkdale  Quarry  (hereinafter  “Site”) 
onto  Bureau  of  Land  Management  (BLM)  land  near  Canon  City,  Colorado  (hereinafter  “Project”).  ERM 
understands  the  purpose  of  the  investigation  is  to  perform  a  scoping-level  analysis  to  evaluate  if  the 
expanded  quarry  could  affect  the  quantity  and  quality  of  the  underlying  groundwater  system,  and  most 
notably,  if  water  levels  could  potentially  be  lowered  in  existing  private  water  wells  located  on  properties 
near  the  Site.  Additionally,  it  is  understood  that  hydrogeologic  monitoring  and  assessment  may  be  used  to 
support  Martin  Marietta’s  overall  permitting  process  for  the  Project,  including  the  National  Environmental 
Policy  Act  (NEPA)  review  process. 
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1.  BACKGROUND 

1.1  Parkdale  Quarry  Expansion 

Martin  Marietta  is  pursuing  permits  and  approvais  to  expand  the  Site  onto  BLM  iands  iocated  generaiiy 
north  of  the  current  mining  operations,  as  shown  on  Figure  1.  As  part  of  the  expansion  area  investigation, 
Martin  Marietta  driiied  nine  3.75-inch  expioratory  borehoies  to  a  depth  of  250  feet  beiow  ground  surface 
(bgs)  and  compieted  three  of  the  borings  as  2-inch  monitoring  weiis  with  screened  intervais  from 
approximateiy  20  to  250  feet  bgs  (Figure  1 ).  These  borings  generaiiy  encountered  smaii  amounts  up  to  5 
feet  of  decomposed  granite  sands,  smaii  amounts  up  to  15  feet  of  weathered  and  partiaiiy  weathered 
granite,  and  competent  fractured  granite  to  the  bottom  of  the  borehoie.  At  some  iocations  on  Cactus 
Mountain,  bedrock  outcrops  at  the  surface. 

1.2  Geologic  Setting 

The  Site  is  iocated  in  the  northern  extent  of  the  northwest  trending  Wet  Mountains,  a  sub-range  of  the 
Sangre  de  Cristo  Mountains,  as  part  of  the  Southern  Rocky  Mountains  physiographic  region.  The  gneiss, 
schist,  and  granite  of  the  Wet  Mountains  were  exposed  during  the  Wet  Mountain  upiift  as  part  of  the 
Laramide  orogeny  (Christman  et.  ai.  1954). 

Locaiiy,  the  Precambrian  granite  of  Cactus  Mountain  is  in  fauit  contact  with  the  Jurassic  and  Cretaceous 
sedimentary  rocks  as  part  of  the  iarger  northwest  trending  subverticai  lise  fauit  and  the  Parkdaie  fauit 
(Wobus  et.  ai.  1979).  The  sedimentary  rocks,  inciuding  sequences  of  iimestone,  sandstone,  and  shaie  are 
found  immediateiy  south  of  the  proposed  excavation  and  north-northeast  of  Cactus  Mountain  (Figure  2). 
Historicai  quarry  operation  excavated  coarse  aiiuvium  adjacent  to  the  Arkansas  River.  Current  quarry 
operations  excavate  granite  on  Martin  Marietta  owned  property.  The  proposed  quarry  expansion  onto 
BLM  iand  wouid  continue  to  excavate  granite  to  be  crushed  for  an  aggregate  end  product. 

The  Taiiahassee  Creek  Mining  District,  which  produced  uranium,  is  iocated  approximateiy  three  miies 
west  of  the  area  (Hon,  1984).  The  Taiiahassee  Creek  Mining  District  area  is  drained  by  Taiiahassee 
Creek. 

1.3  Hydrogeologic  Settings 

The  Site  is  iocated  at  the  iower  end  of  the  Currant  Creek  and  Taiiahassee  Creek  watersheds,  near  the 
confluence  of  Taiiahassee  Creek  with  the  Arkansas  River  (Figure  1 ).  Groundwater  in  the  site  area  is 
present  in  four  hydrogeoiogic  units:  aiiuvium  adjacent  to  Currant  Creek,  Taiiahassee  Creek,  and  the 
Arkansas  River;  sedimentary  rocks;  decomposed  and/or  weathered  granite;  and  competent  fractured 
granite.  There  are  mapped  fauits  within  the  granite  body  and  fauit  contacts  between  the  granite  and 
sedimentary  rocks  (Figure  2). 
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2.  DATA  COMPILATION  AND  REVIEW 

ERM  conducted  a  desktop  review  of  relevant  publicly  available  data.  The  Colorado  Division  of  Water 
Resources  (DWR)  well  permit  database  identified  wells  of  other  ownership  within  the  project  vicinity 
(Figure  3).  Using  this  database,  ERM  determined  distances  from  the  proposed  quarry  excavation  to  other 
groundwater  users  for  use  in  the  analysis. 

Available  DWR  Well  Construction  and  Test  Reports  for  wells  immediately  to  the  north  and  northeast  of 
Cactus  Mountain  show  that  all  wells  are  drilled  into  Cretaceous  sedimentary  rocks.  However,  DWR 
locations  for  select  wells  are  mapped  as  granite  (see  Figure  4,  noted  as  potentially  mislocated).  If  the 
mapped  granite  and  sedimentary  rock  contact  is  accurate,  this  discrepancy  may  indicate  that  some 
available  DWR  wells  were  likely  mislocated  by  the  permit  applicant  or  driller,  as  shown  in  Figure  4. 

The  DWR  database  returned  139  wells  within  a  four  mile  radius  of  the  proposed  quarry  (Figure  3)  and  are 
summarized  in  Table  1.  A  complete  database  will  be  provided  electronically  to  Martin  Marietta. 


Table  1 :  Primary  Water  Use  of  CDWR  Wells 
within  4  Miles  of  Proposed  Quarry 


Primary  Water  Use 

Count 

Domestic 

120 

Household  use  only 

8 

Stock 

6 

Commercial 

2 

Irrigation 

2 

Other 

1 

Totai 

139 
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3.  FIELD  INVESTIGATION 

During  the  4**^  quarter  of  2018  and  the  2"'^  quarter  of  2019,  ERM  conducted  two  field  investigations  at 
monitoring  wells  1, 3,  and  10,  as  discussed  below. 

3.1  4*'’ Quarter  (December)  2018 

ERM  conducted  the  initial  field  investigation  from  December  10  through  12,  2018,  and  included  the 
following  activities: 

■  Conducting  groundwater  sampling  via  pumping  with  a  Grundfos  Redi-Flo  2  submersible  pump 
capable  of  lifting  water  from  300  feet. 

■  Monitoring  water  levels  in  the  pumping  well  before,  during,  and/or  after  purging  using  an  In-Situ  Level 
Troll  (Model  700)  100  (pounds  per  square  inch)  psi  vented  pressure  transducer. 

■  Monitoring  field  water  quality  parameters  throughout  the  duration  of  pumping  using  a  YSI  flow 
through  cell,  including  temperature,  pH,  electric  conductivity  (EC),  dissolved  oxygen  (DO),  and 
oxidation  reduction  potential  (ORP).  Field  forms  are  provided  as  Appendix  A. 

■  Conducting  water  quality  sampling  for  common  metals,  major  ions,  and  radionuclides  after  water 
quality  parameter  stabilization. 

3.2  2"*^  Quarter  (May)  2019 

ERM  conducted  the  second  field  investigation  from  May  13  through  14,  2019,  and  performed  activities 
that  were  similar  to  those  described  above  for  the  initial  field  investigation,  but  did  not  include  water  level 
monitoring  during  pumping  and  recovery  (i.e.,  no  pumping  test  analysis). 
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4.  DATA  ANALYSIS 

Using  the  above-mentioned  fieid  coiiected  data,  ERM  compieted  anaiysis  respective  of  iaboratory 
anaiyticai  resuits  and  hydrauiic  conductivity  estimates  based  on  recorded  water  ieveis  during  weii  purging 
for  water  quaiity  sampiing. 

4.1  Water  Quality 

ERM  anaiyzed  water  quaiity  sampies  for  fieid  parameters,  common  metais,  major  ions,  and  radionuciides, 
and  then  tabuiated  and  presented  the  resuits  in  the  iaboratory  anaiyticai  reports  provided  as  Appendix  E. 
Resuits  show  pH  ranges  from  6.64  -  7.71 ,  and  totai  dissoived  soiids  (TDS)  ranges  from  318  -  437 
miiiigrams  per  iiter  (mg/L).  Whiie  not  required  for  compiiance  purposes,  the  anaiyticai  resuits  were 
compared  to  drinking  water  standards  for  informationai  purposes  oniy.  The  December  2018  sampie  from 
Weii  10  was  reported  to  contain  38.2  micrograms  per  iiter  (ug/L)  of  dissoived  uranium,  in  excess  of  the  30 
ug/L  drinking  water  standard.  However,  uranium  in  excess  of  the  drinking  water  standard  was  not 
measured  in  the  May,  2019  sampies.  The  December  2018  sampies  from  weiis  1,  3,  and  10  were  reported 
to  contain  19,  47,  and  120  picocuries  per  iiter  (pCi/L)  of  gross  aipha  particies  respectiveiy,  in  excess  of 
the  15  pCi/L  drinking  water  standard.  The  May,  2019  sampies  from  weiis  1 , 3,  and  10  were  reported  to 
contain  18,  47,  and  25  pCi/L  of  gross  aipha  particies  respectiveiy.  The  December  201 8  sampie  from  weii 
10  was  reported  to  contain  7.5  pCi/L  of  radium  226/228,  in  excess  of  the  5  pCi/L  drinking  water  standard. 
The  May,  2019  sampies  from  weiis  3  and  10  were  reported  to  contain  12  and  7.5  pCi/L  of  radium 
226/228. 

Hydrochemicai  facies,  or  water  types,  are  iocated  within  the  magnesium  bicarbonate  and  mixed 
magnesium  bicarbonate/caicium  chioride  portion  of  the  piper  diagram  presented  as  part  of  Appendix  B. 

4.2  Hydraulic  Properties 

Pumping  and  water  ievei  data  coiiected  during  the  first  investigation  (December  2018)  were  used  to 
estimate  granite  buik  hydrauiic  conductivity  via  Weiis  1,  3,  and  10  using  high-resoiution  monitored  water 
ieveis  to  caicuiate  drawdown  information  during  pumping  and/or  recovery  post-pumping  via  pressure 
transducer.  Hydrauiic  responses  were  anaiyzed  for  the  recovery  of  Weii  1 ,  recovery  of  Weii  3,  and 
variabie  flow  rate  pumping  of  Weii  10.  Hydrauiic  responses  were  anaiyzed  using  anaiyticai  techniques, 
incorporating  superposition,  to  account  for  variabie  flow  rate  pumping  and  zero  flow  rate  during  recovery. 
Pumping  test  resuits  are  tabuiated  in  Tabie  2. 


The  pumping  rate  and  water  ievei  information  coiiected  during  the  4*^  quarter  2018,  is  presented  in 
Appendix  C. 

Table  2:  Results  of  Pumping  Tests 


Monitoring 

Weii 

Well  Total 
Depth  (ft) 

Static  Depth- 
to-Water  (ft) 

Saturated 
Thickness  (ft) 

T  (ft^/day) 

K  (ft/day) 

K  (cm/sec) 

Well  1 

239 

104.13 

134.9 

0.26 

0.0019 

6.8E-07 

Well  3 

249 

47.55 

201.4 

0.63 

0.0031 

1.1E-06 

Well  10 

251 

9.76 

241.2 

1.57 

0.0065 

2.3E-06 

Notes: 
ft:  feet 

ff/day:  feet  squared  per  day 

ft/day:  feet  per  day 

cm/sec:  centimeters  per  second 

T  =  transmissivity  of  saturated  vi/ell  completion  interval  (from  static  water  level  to  bottom  of  well) 
K  =  average  hydraulic  conductivity  of  granite  within  the  well  completion  interval 
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The  reported  mean  hydraulic  conductivity  (K)  from  hydraulically  testing  the  three  monitoring  wells  was 
0.0039  feet  per  day  (feet/day)  (1.36  x  10  ®  centimeters  per  second  [cm/sec]),  which  is  taken  as  the  best- 
estimate  bulk  granite  hydraulic  conductivity.  Appendix  A  of  this  report  tabulates  pumping  test  results, 
expands  upon  well  details  respective  of  water  levels  over-time  at  each  monitoring  well  during  and  after 
testing,  and  details  hydraulic  analysis  used  at  each  monitoring  well. 
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5.  SIMULATED  CURRENT  CONDITIONS 

ERM  performed  a  scoping-level  analysis  of  current  conditions  from  the  desktop  compilation  and  field  data 
gathered.  Potential  groundwater  through-flow  in  the  proposed  quarry  area  was  simulated  using  a 
modification  of  a  one-dimensional  Darcy  equation  for  groundwater  flow  in  a  vertical  cross  section.  The 
analysis  considered  variable  saturated  thickness,  aerially  distributed  recharge,  and  a  sloping  no-flow 
boundary  at  the  base  of  “permeable”  granite.  The  cross  section  starts  at  the  confluence  of  Currant  Creek 
and  Tallahassee  Creek,  and  extends  13,500  feet  northeast  across  Cactus  Mountain  to  Highway  9,  as 
shown  in  Appendix  D.  The  analysis  uses  a  steady-state  solution  with  an  assumed  fixed  hydraulic  head  of 
5,840  feet  above  mean  sea  level  (amsi)  at  the  southeast  end  of  the  section  (confluence  of  the  two 
streams),  which  conforms  to  the  elevation  of  the  stream  channels.  The  best-estimate  mean  hydraulic 
conductivity  from  pumping  tests  (0.0039  feet/day,  1 .36  x  1 0  ®  cm/sec)  was  assigned  to  the  granite  above 
the  no-flow  boundary.  The  solution  was  calibrated  by  adjusting  recharge  until  computed  hydraulic  heads 
matched  Wells  3  and  10  measured  water  levels,  which  lie  along  the  cross  section,  as  well  as 
potentiometric  head  at  Highway  9,  approximately  100  feet  bgs,  consistent  with  measured  water  levels  in 
the  area  (as  shown  on  the  cross  section  figure  in  Appendix  D).  The  calibrated  recharge  to  the  granite  was 
found  to  be  0.16  inches  per  year.  Groundwater  flow  is  predicted  to  be  to  the  south  or  southwest,  in  the 
direction  of  the  current  quarry,  on  the  southwest  side  of  Cactus  Mountain  and  to  the  north  or  northeast  on 
the  northeast  side  of  Cactus  Mountain.  Appendix  D  provides  scoping-level  analysis  details  including 
assumptions  and  solution  method  approach.  The  ability  of  this  analysis  to  match  measured  water  levels 
provides  evidence  that  the  assigned  granite  hydraulic  conductivity  is  reasonable  for  the  scale  of  the 
proposed  quarry  and  surrounding  area. 
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6.  SCOPING-LEVEL  QUARRY  EXCAVATION  EFFECTS  TO  GROUNDWATER 

6.1  Water  Quality 

Respective  of  Section  4.1,  anaiyticai  resuits  indicated  drinking  water  exceedance  fordissoived  uranium, 
gross  aipha,  gross  beta,  and  radium  226/228  in  some  of  the  sampies  anaiyzed.  Radionuciides  are 
generaiiy  found  as  trace  eiements  in  most  granitic  rocks,  such  as  the  Precambrian  granite  housing  site 
groundwater,  and  are  not  unusuai  for  the  region.  The  generai  deciine  in  these  anaiyticai  parameters  couid 
be  due  to  further  weii  deveiopment  as  a  resuit  of  additionai  pumping  during  the  sampiing  event.  Aii  other 
common  ions  and  metais  are  within  drinking  water  quaiity  standards.  Based  on  known  rock  properties  for 
the  area  within  the  proposed  quarry  expansion  area,  it  is  not  anticipated  that  the  project  wiii  have  a 
negative  impact  on  groundwater  quaiity  in  the  granite  or  surrounding  aquifers  where  weiis  of  other 
ownership  are  compieted.  Additionaiiy,  groundwater  discharges  to  surface  waters  are  not  anticipated  to 
change  or  adverseiy  affect  current  surface  water  quaiity. 

6.2  Drawdown  Analysis 

ERM  performed  a  scoping-ievei  anaiysis  of  the  change  in  water  ieveis  due  to  the  proposed  quarry 
excavation  using  two  transient  anaiyticai  soiutions:  one  for  southwest  iinear  flow  towards  the  quarry 
highwaii  and  one  for  radiai  flow  to  a  semicircie  representing  the  northeast  portion  of  the  quarry.  The 
anaiyses  were  compieted  based  on  current  conditions  and  did  not  take  into  account  future  mining 
operations  currentiy  permitted  at  the  existing  Parkdaie  Quarry  and  the  potentiai  impacts  to  groundwater 
that  couid  resuit  from  those  activities.  The  detaiis  of  these  anaiyticai  soiutions  are  described  in  Appendix 
E.  The  best-estimate  mean  hydrauiic  conductivity  from  pumping  tests  was  used  aiong  with  a  storage 
coefficient  of  0.01,  considered  reasonabie  respective  of  fractured  granite  specific  yieid.  Both  soiutions 
assumed  the  foiiowing: 

■  The  quarry  is  instantaneousiy  excavated  to  fuii  depth  at  time  zero. 

■  Hydrauiic  drawdown  (groundwater  ievei  iowering)  at  the  quarry  waii  is  300  feet. 

■  Thickness  of  permeabie  fractured  bedrock  is  500  feet. 

■  Groundwater  flow  towards  the  quarry  is  strictiy  horizontai. 

Both  anaiyses  gave  simiiar  hydrauiic  drawdown  resuits  at  Highway  9: 

■  For  the  first  20  years  of  quarry  operation,  the  computed  hydrauiic  drawdown  is  negiigibie. 

■  After  40  years  of  mine  operation,  drawdown  is  simuiated  at  about  2  feet. 

■  At  80  years  of  mine  operation,  drawdown  is  simuiated  to  be  16  feet  for  the  iinear  flow  soiution  and  10 
feet  for  the  radiai. 

■  The  computed  drawdown  contours  at  80  years  for  the  iinear  and  radiai  flow  modeis  are  presented  in 
Figure  5  and  Figure  6.  These  contours  are  estimated  from  the  cross  sectionai  soiution  methods.  The 
saturated  water  coiumn  thickness  (totai  depth  of  the  weii  minus  the  static  depth  to  water  at  time  of 
driiiing)  is  presented  on  these  figures  to  give  context  to  the  weiis  potentiai  to  toierate  possibie 
regionai  drawdown. 

Computed  drawdowns  can  be  considered  over-estimates,  and  thus  conservative  in  nature.  For  exampie, 
both  anaiyticai  soiutions  assume  that  iow  hydrauiic  conductivity  granite  extends  to  Highway  9  and 
beyond,  whiie  it  is  known  that  weiis  in  this  area  are  compieted  in  higher  hydrauiic  conductivity 
sedimentary  rock.  Higher  hydrauiic  conductivity  at  Highway  9  wouid  have  a  muting  effect  on  drawdown 
effects  associated  with  the  quarry.  Additionaiiy,  to  the  south,  the  perenniai  Arkansas  River  acts  as  a  fixed 
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head  boundary  (holding  groundwater  levels  near  constant  elevation).  Therefore,  the  proposed  quarry 
would  not  likely  affect  groundwater  levels  nearby  or  southward  towards  the  River. 

6.3  Quarry  Inflows 

Both  analytical  solutions  produced  similar  estimates  of  groundwater  inflow  rates  to  the  quarry.  Both 
solutions  predict  relatively  high  inflow  rates  during  the  first  several  years  of  operations,  but  these  small¬ 
time  estimates  are  a  consequence  of  assuming  instantaneous  excavation  of  the  final  quarry.  In  reality,  the 
quarry  would  be  excavated  gradually  over  time,  so  the  actual  early  inflow  rates  are  likely  to  be  low 
(approximately  less  than  25  gallons  per  minute  [gpm]).  With  time,  inflow  rates  are  predicted  to  decrease 
to  less  than  15  gpm  after  10  years.  These  low  inflow  rates  are  a  consequence  of  the  low  hydraulic 
conductivity  granite  and  are  inconsequential  to  a  freely  draining  mine  quarry.  The  predicted  inflow  rates 
are  consistent  with  observations  of  the  current  quarry  faces  by  Martin  Marietta,  which  total  approximately 
270  feet  in  vertical  height,  where  little  or  no  water  is  observed  draining  out  except  after  precipitation 
events.  It  is  likely  that  water  volumes  in  the  quarry  from  rainfall,  storm  runoff,  and  snowmelt  will  be  much 
larger  than  groundwater  inflows. 
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7.  DISCUSSION 

The  scoping-level  calculations  presented  in  this  memorandum  should  not  be  considered  numerical 
groundwater  modeling  results.  They  are  intended  to  provide  a  general  overview  of  potential  groundwater 
effects  resulting  from  the  proposed  quarry  excavation.  The  conservative  results  provide  evidence  that 
groundwater  effects  at  existing  wells,  while  not  negligible,  will  not  likely  result  in  abandonment  of  wells 
over  many  decades  of  mine  operation.  No  significant  impacts  to  surface  water  quality  are  anticipated. 

Groundwater  inflows  to  the  quarry  will  likely  not  be  of  operational  consequence  when  compared  to  larger 
water  volumes  resulting  from  rainfall,  storm  runoff,  and  snow  melt.  Based  on  the  aquifer  characterization 
criteria  presented  by  Bear,  (1972)  the  granite  would  be  rated  as  a  “poor”  aquifer  and  the  relative 
permeability  would  be  described  as  “semi-pervious  to  impervious.”  Conceptually,  precipitation  that  does 
not  immediately  runoff  or  evapotranspirate  is  expected  to  infiltrate  into  decomposed  and  weathered 
granite  (0-20  feet  thickness),  which  likely  has  a  significantly  higher  hydraulic  conductivity  than  the 
competent  granite.  This  may  lead  to  shallow  perched  water  that  could  flow  downslope  towards  the  quarry 
highwall.  It  is  possible  that  perched  groundwater  may  enter  the  quarry  via  spring  lines  along  the  top  of  the 
highwall.  ERM’s  evaluation  of  this  process  was  not  considered  in  the  work  performed  herein,  but  could  be 
the  subject  of  an  additional  analysis. 

Additional  water  quality  and  hydraulic  analysis  and  any  resulting  recommendations  will  follow  with  the 
conclusion  of  the  proposed  additional  field  events.  Proposed  future  investigation  work  is  planned  for  the 
3'^'^  and  4‘^  quarters  of  2019  and  the  1=*  quarter  of  2020,  where  ERM  will  collect  water  quality  samples  from 
each  of  the  three  monitoring  wells  to  analyze  for  common  metals,  major  ions,  and  radionuclides,  as  was 
done  previously.  Water  levels  during  pumping  and/or  recovery  will  be  recorded  for  comparison  and 
verification  to  4"^  quarter  2018  results.  Any  additional  work  will  be  coordinated  with  Martin  Marietta. 
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Sulfate,  Nitrite,  Nitrate,  and  Chloride  (EPA  300.0) 
Sulfide  (SM4500S2) 

Ferric  and  Ferrous  Iron  (SM3500  Fe;  Each  8146) 
Dissolved  Methane,  Ethane,  and  Ethene  (RSK175) 


Ferrous  Iron  (field  test)  = 


mg/L 


Well  Development/ Purge  Form 


Project  VlH  Opv' tVl^'V  y 

Project  No.  _ _ 

Location 

Date  'o/m  _ 

Well  Number  XA.'^Xi  '  I _ 

Method  ^L4'V\piW\ _ 

Field  Personnel  Cwi/i  1/1 /j/ 


Q  Depth. 

Total  Depth  Ind.  S/N 

Depth  to  Water  j  2.^  Weather 

Water  Column  (ft.  h.)  j  i _ 

Casing  Volume  (gal)  (2"  =  0.16h,  4"  =  0.66h)  JJ 

Borehole  Volume  (gal)  (2"  =  0.731v  4"  =  1.15h)  _ 

Total  Gallons  Removed  _ 

Sample  Number  &  Time 


Time 


Duration  (Minutes)  Volume  Temp  DO 

Pump  Bail  (gallons)  (°C)  (mg/L) 


mmi 


i 


Sample  Analytes:  BTEX 

Nitrate 


BTEX  Napthalene  (8020)  TVPH  (gas)  8015mod  TEPH  (diesel)  8015  mod  Napthalene  (8270) 

Nitrate  Glycols  RCRA  Metals  F  N/F  VOC  (8260)  Semi-Volatiles  (8270) 

General  Water  Chemistry  (cations  plus  manganese,  anions,  chloride,  sulfate,  bicarbonate,  and  total  alkalinity) 


PAHs  (610) 


Well  Development  /  Purge  Form 


vW’ 


Project  VWi  (h\AJ  bGli'T?  (;  _ 

Project  No.  ^ 

__ 

Location  \  _ 

Date  S/  iH  I  _ :! _ 

Well  Number  V\j2  (  j  ~  ! _ 

Method  tp  IjV^  (/  Qjl'  j _ 

Field  Personnel  ^  (j\  Li  Oh'^  / 


J  r 


Location 


Method 


Depth. 
Ind.  S/N 


Field  Personnel  7  ('H. 


Total  Depth  LlX  Ind.  S, 

Depth  to  Water  ^  7  Weather 

Water  Column  (ft.  h.)  [  1 _ 

Casing  Volume  (gal)  (2"  =  0.16h,  4"  =  0.66h) 
Borehole  Volume  (gal)  (2"  =  0.73h,  4"  =  l.lSh) 

Total  Gallons  Removed  _ 

Sample  Number  &  Time  _ _ 


Sample  Analytes;  BTEX 


BTEX  Napthalene  (8020)  TVPH  (gas)  8015mod  TEPH  (diesel)  8015  mod  Napthalene  (8270) 

Nitrate  Glycok  RCRA  Metals  F  N/F  VOC  (8260)  Semi-Volatiles  (8270) 

General  Water  Chemistry  (cations  plus  manganese,  anions,  chloride,  sulfate,  bicarbonate,  and  total  alkalinity) 


PAHs  (610) 


Well  Development/ Purge  Form 


Project 
Project  No. 
Location 


Location  C£Xv1U/?tO  Q/it.i _ 

Date  _ 

Well  Number  L  J  /4  _ 

Method  _ 

Field  Personnel  T/  XfL  \AlAitP/"  .VADv 


Total  Depth  I  hiil\  Ind.  S/N  _ 

Depth  to  Water  "S.-M  Weather  SUVXtKj  iSliXjKli  \0MZt 

Water  Column  (ft.  h.)  2M^\  ~  'of}  - _ f-|;  _ _ 

Casing  Volume  (gal)  (2"  =  0.16h,  4"  =  0.66h)  [iM-il  -  fo'^l  t\ij^  53  ,  "1 

Borehole  Volume  (gal)  (2"  =  0.73h,  4"  =  1.15h)  _ ^ 

Total  Gallons  Removed  _ _ _ 

Sample  Number  &  Time 


Duration  (Minutes) 


Time 


Volume  Temp  DO 

(gallons)  (°C)  (mg/L) 


ORP/ 

REDOX  Turbidity 
pH  (ReL.  MV)  (NTLO 


Sample  Analytes;  BTEX  Napthalene  (8020)  TVPH  (gas)  8015mod  TEPH  (diesel)  8015  mod  Napthalene  (8270) 

Nitrate  Glycols  RCRA  Metals  F  N/F  VOC  (8260)  Semi- Volatiles  (8270) 

General  Water  Chemistry  (cations  plus  manganese,  anions,  chloride,  sulfate,  bicarbonate,  and  total  alkalinity) 


PAHs  (610) 


Well  Development/ Pttrge  Form 


Project 
Project  No. 
Location 


Depth. 

I  Total  Depth  Ind.  S/N  _ 

_ _ 2 _ Depth  to  Water  Weather  _ 

_  Water  Column  (ft.  h.)  _ 

J _  Casing  Volume  (gal)  (2"  =  0.16h,  4"  =  0.66h)  CyX/l 

V\,i/\\-  ^ _  Borehole  Volume  (gal)  (2"  =  0.73h,  4"  =  l.lSh)  _ _ 


'•,%  ■  Weather 


b ! 


Well  Number  V\  i/v\  ^  ^ _ 

Method  _ 

Field  Personnel  M  'KK'AV}  '/  >  7(2 C.)/' ,  iMLl.l 


Total  Gallons  Removed 
Sample  Number  &  Time 


Sample  Analytes;  BTEX 


BTEX  Napthalene  (8020)  TVPH  (gas)  8015mod  TEPH  (diesel)  8015  mod  Napthalene  (8270) 

Nitrate  Glycols  RCRA  Metals  F  N/F  VOC  (8260)  Semi- Volatiles  (8270) 

General  Water  Chemistry  (cations  plus  manganese,  anions,  chloride,  sulfate,  bicarbonate,  and  total  alkalinity) 


PAHs  (610) 


Well  Development  /  Puree  Form 


Sf/N 


%o-  Weather 


Project  €tV\)  5fllT!()U"'g1  Total  Depth  Ind.  S, 

Project  No.  _ Depth  to  Water  ^o-  Weat 

Location  Cfe/H  L-l  KA _  Water  Column  (ft.  h.)  _ 

Date  _ _  Casing  Volume  (gal)  (2"  =  0.1 6h,  4"  =  0.66h) 

Well  Number  ~  ^ _  Borehole  Volume  (gal)  (2"  =  0.73h/  4"  =  l.lSh) 


/\(Am 


Method 


Field  Personnel  \A(]\lTJ(^An  .. 


Total  Gallons  Removed 
Sample  Number  &  Time 


Duration  (Minutes) 


Time 


Sample  Analytes; 


BTEX  Napthalene  (8020)  TVPH  (gas)  8015mod  TEPH  (diesel)  8015  mod  Napthalene  (8270) 

Nitrate  Glycols  RCRA  Metals  F  N/F  VOC  (8260)  Semi-Volatiles  (8270) 

General  Water  Chemistry  (cations  plus  manganese,  anions,  chloride,  sulfate,  bicarbonate,  and  total  alkalinity) 


PAHs  (610) 


Well  Development  /  Purge  Form 


Project  WirA\^y\ 

Project  No.  _ 

Location  C/U 

L>ate  ^\\l\U)]^ 

Well  Number  WbV'^ll  ~  ^ 


Depth. 
Ind.  S/N 


Method  _ 

Field  Personnel  ,  t\y\,i  itY  ,  VA 


Volume 

Temp 

DO 

(gallons) 

(°C) 

(mg/L) 

Total  Depth  Uli^  u  Ind. 

_  Depth  to  Water  ^  % .  5'^  Weather 

_  Water  Column  (ft.  h.)  _ 

_  Casing  Volume  (gal)  (2"  =  0.16h,  4"  =  0.66h) 

_  Borehole  Volume  (gal)  (2"  =  0.73h,  4"  =  l.lSh) 

Total  Gallons  Removed  _ 

Sample  Number  &  Time 


ORP/ 

Turbidity 
(NTU) 


Sample  Analytes:  BTEX 

Nitrate 


BTEX  Napthalene  (8020)  TVPH  (gas)  8015mod  TEPH  (diesel)  8015  mod  Napthalene  (8270) 

Nitrate  Glycols  RCRA  Metals  F  N/F  VOC  (8260)  Semi-Volatiles  (8270) 

General  Water  Chemistry  (cations  plus  manganese,  anions,  chloride,  sulfate,  bicarbonate,  and  total  alkalinity) 


PAHs  (610) 


4 


Well  Development /Purge 


Sample  Analytes;  BTEX 


BTEX  Napthalene  (8020)  TVPH  (gas)  8015mod  TEPH  (diesel)  8015  mod  Napthalene  (8270) 

Nitrate  Glycols  RCRA  Metals  F  N/F  VOC  (8260)  Semi-Volatiles  (8270) 

General  Water  Chemistry  (cations  plus  manganese,  anions,  chloride,  sulfate,  bicarbonate,  and  total  alkalinity) 


PAHs  (610) 


Well  Development/ Purge  Form 


Project 
Project  No. 
Location 


Well  Number  V(  lAi  ^  1 Q 


hiAl  SOi 


Total  Depth 
^  Depth  to  Water 


Depth. 

_ Ind.  S/N 

n.  1*1  Weather 


Method 


Field  Personnel  tfA\,'Vl£v  .  7 CKP/if 


Water  Column  (ft  h.)  _ 

Casing  Volume  (gal)  (2"  =  0.16h,  4"  =  0.66h) 
Borehole  Volume  (gal)  (2"  =  0.73h,  4"  =  l.lSh) 

Total  Gallons  Removed  _ 

Sample  Number  &  Time 


Duration  (Minutes) 


Time 


Sample  Analytes:  BTEX 


BTEX  Napthalene  (8020)  TVPH  (gas)  8015mod  TEPH  (diesel)  8015  mod  Napthalene  (8270) 

Nitrate  Glycols  RCRA  Metals  F  N/F  VOC  (8260)  Semi- Volatiles  (8270) 

General  Water  Chemistry  (cations  plus  manganese,  anions,  chloride,  sulfate,  bicarbonate,  and  total  alkalinity) 


PAHs  (610) 


Well  Development  /  Purge  Form 


Project 
Project  No. 
Location 


'SPvlO/^Ll  n\Ai  Total  Depth 


Depth. 
_Ind.  S/N 

Weather 


Location 

Date  S'  (i  ?>  /  7.0 

Well  Number  I A  \/M  ~  )  ^ 


Method 


Field  Personnel  7(XA}t-lAJ0(A^^.  i'WiHZh  ^{yYViJ/^ 


Depth  to  Water  j  (]  ,  j  "]  Weath 

_  Water  Column  (ft  h.)  _ 

_  Casing  Volume  (gal)  (2"  =  0.16h,  4"  =  0.66h) 

_  Borehole  Volume  (gal)  (2"  =  0.73h,  4"  =  l.lSh) 

_  Total  Gallons  Removed  _ 

_  Sample  Number  &  Time 


Duration  (Minutes) 


Time 


Sample  Analytes:  BTEX  Napthalene  (8020)  TVPH  (gas)  8015mod  TEPH  (diesel)  8015  mod  Napthalene  (8270)  PAHs  (610) 

Nitrate  Glycols  RCRA  Metals  F  N/F  VOC  (8260)  Semi-Volatiles  (8270) 

General  Water  Chemistry  (cations  plus  manganese,  anions,  chloride,  sulfate,  bicarbonate,  and  total  alkalinity) 


,T  IT  30 


Well  Development/ Purge  Form 


Total  Depth 
Depth  to  Water 
Water  Column  (ft.  h.) 


lo.n 


Depth. 
_Ind.  S/N 

Weather 


Casing  Volume  (gal)  (2"  =  0.16h,  4"  =  0.66h) 
Borehole  Volume  (gal)  (2"  =  0.73h,  4"  =  l.lSh) 

Total  Gallons  Removed  _ 

Sample  Number  &  Time 


Duration  (Minutes)  Volume  Temp  DO 

Pump  Bail  (gallons)  (°C)  (mg/L) 


REDOX  I  Turbidity 
(NTU) 


Sample  Analytes; 


BTEX  Napthalene  (8020)  TVPH  (gas)  8015mod  TEPH  (diesel)  8015  mod  Napthalene  (8270) 

Nitrate  Glycols  RCRA  Metals  F  N/F  VOC  (8260)  Semi-Volatiles  (8270) 

General  Water  Chemistry  (cations  plus  manganese,  anions,  chloride,  sulfate,  bicarbonate,  and  total  alkalinity) 


PAHs  (610) 


APPENDIX  B 


ANALYTICAL  REPORTS 


The  business  of  sustainability 


ERM 


Martin  Marietta  Parkdale  Quarry:  Field  Water  Quality 


Date 

Temperature 

DQ 

Specific 

Conductance 

pH 

QRP 

Turbidity 

Regulation/Well  Name 

Units 

Deg  C 

mg/L 

|iS/ms 

ReL. 

NTU 

Domestic  Water  Supply 

Aquatic  Life  Acute 

Aquatic  Life  Chronic 

3 

6.5-9.0 

Well  1 

12/11/2018 

14.68 

4.37 

587 

7.71 

127 

743 

Well  1 

5/14/2019 

20.26 

3.98 

475 

7.16 

127 

920 

Well  3 

12/11/2018 

16.4 

0.95 

480 

7.65 

88.5 

>  1000 

Well  3 

5/13/2019 

17.0 

6.41 

379 

7.12 

70 

821 

Well  10 

12/12/2018 

13.43 

4.2 

602 

7.55 

48.7 

>  1000 

Well  10 

5/13/2019 

12.86 

5.05 

480 

6.64 

110 

478 

Colorado  Department  of  Public  Health  and  Environment  Water  Quality  Control  Commission 
Regulation  No.  31  -  The  Basic  Standards  and  Methodologies  for  Surface  Water 
https://www.colorado.gOv/pacific/sites/default/files/31_2018%2801%29.pdf 
*  aquatic  life  fomulas  based  on  mean  hardness  of  200  mg/L  CaCOB 
Exceeds  Domestic  Water  Supply  Standards 


Martin  Marietta  Parkdale  Quarry:  Major  Ions  and  Metals 


Date 

Alkalinity, 
Total  as 

CaC03 

Chloride 

Nitrogen, 

Nitrate 

Phosphorus, 

Total 

Solids,  Total 

Dissolved 

Sulfate 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Calcium 

Chromium 

Cobalt  a 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Molybdenum 

Nickel 

Potassium 

Selenium 

Silicon 

Sodium 

Uranium 

Zinc 

Regulation/Well  Name 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

hb/l 

Hg/L 

llg/L 

hb/l 

llg/L 

lig/L 

llg/L 

lig/L 

lig/L 

lig/L 

Hg/L 

Hg/L 

Hg/L 

klg/L 

lig/L 

Hg/L 

Hg/L 

Hg/L 

Hg/L 

lig/L 

Hg/L 

Domestic  Water  Supply 

250 

10 

500 

250 

6 

10 

1000 

5 

50 

200 

300 

50 

50 

210 

100 

50 

30 

5000 

Aquatic  Life  Acute 

8838* 

340 

5* 

16* 

26* 

136* 

3761* 

300 

842* 

18.4 

5157* 

301* 

Aquatic  Life  Chronic 

1262* 

150 

0.72* 

11* 

16* 

5.3* 

2078* 

94* 

4.6 

3221* 

228* 

Well  1 

12/11/2018 

190 

8 

5.7 

0.28 

406 

99 

< 

100 

< 

0.80 

<  0.40 

18.3 

< 

0.20 

67600 

< 

4.0 

< 

2.0 

< 

4.0 

179 

<  1.0 

15800 

5 

40 

5.2 

2900 

2.9 

7660 

23700 

17.3 

<  20 

Well  1 

5/14/2019 

188 

7.5 

6.5 

0.31 

417 

95.8 

< 

100 

< 

0.80 

0.4 

20.7 

< 

0.20 

75800 

< 

4.0 

< 

1.0^ 

< 

4.0 

122 

<  1.0 

15100 

2.9 

18.8 

<  4.0 

3030 

3.8 

7640 

23100 

13.7 

<  20 

Well  3 

12/11/2018 

176 

11.6 

1.9 

0.98 

338 

63.2 

< 

100 

< 

0.80 

0.59 

31.4 

< 

0.20 

50200 

< 

4.0 

< 

0.40 

< 

4.0 

139 

<  1.0 

11400 

9.8 

141 

<  4.0 

2360 

3.2 

9950 

30700 

21.2 

<  20 

Well  3 

5/13/2019 

168 

9.9 

2.6 

0.41 

318 

55.7 

< 

100 

< 

0.80 

0.43 

18.9 

< 

0.20 

48100 

< 

4.0 

< 

0.40 

< 

4.0 

82.2 

<  1.0 

10600 

12.8 

155 

11.2 

2130 

2.2 

10700 

28200 

19.7 

<  20 

Well  10 

12/12/2018 

253 

8 

0.12 

3.1 

437 

86.3 

< 

100 

< 

0.80 

0.42 

39.1 

< 

0.20 

81400 

< 

4.0 

< 

2.0 

8.4 

221 

<  1.0 

16500 

24.1 

38.3 

10.2 

2550 

1.2 

13000 

22600 

38.2 

<  20 

Well  10 

5/13/2019 

228 

7.5 

0.087 

0.81 

420 

85.9 

< 

100 

< 

0.80 

0.4 

34 

< 

0.20 

76400 

< 

4.0 

< 

2.0® 

5.2 

140 

<  1.0 

14800 

5 

7.3 

<  4.0 

1640 

1.2 

13200 

20000 

16.7 

<  20 

Colorado  Department  of  Public  Health  and  Environment  Water  Quality  Control  Commission 
Regulation  No.  31  -  The  Basic  Standards  and  Methodologies  for  Surface  Water 
https://www.colorado.gOv/pacific/sites/default/files/31_2018%2801%29.pdf 
*  aquatic  life  fomulas  based  on  mean  hardness  of  200  mg/L  CaC03 
Exceeds  Domestic  Water  Supply  Standards 


Martin  Marietta  Parkdaie  Quarry:  Radionuciides 


Date 

Gross  Aipha 

Gross  Beta 

Radium  226 

Radium  228 

Uranium  234 

Uranium  235 

Uranium  238 

Reguiation/Weii  Name 

Units 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

Domestic  Water  Suppiy 

15 

4  mrems  per  year  (50  pCi/L  screening) 

5  (226  and  228  combined) 

5  (226  and  228  combined) 

30 

30 

30 

Aquatic  Life  Acute 

Aquatic  Life  Chronic 

Weii  1 

12/11/2018 

19 

22 

1 

1.5 

16 

0.07 

9.06 

Weii  1 

5/14/2019 

18 

28 

1.2 

2.7 

19 

0 

6.45 

Weii  3 

12/11/2018 

47 

71 

2.3 

2.2 

21 

1.2 

9.99 

Weii  3 

5/13/2019 

47 

65 

1.3 

9.7 

17 

-0.27 

7.28 

Weii  10 

12/12/2018 

120 

200 

4.4 

3.1 

25 

0.96 

17.2 

Weii  10 

5/13/2019 

25 

34 

1.4 

2.6 

11 

-0.64 

7.44 

Coiorado  Department  of  Pubiic  Heaith  and  Environment  Water  Quaiity  Controi  Commission 
Reguiation  No.  31  -  The  Basic  Standards  and  Methodoiogies  for  Surface  Water 
https://www.coiorado.gOv/pacific/sites/defauit/fiies/31_2018%2801%29.pdf 
*  aquatic  life  formulas  based  on  mean  hardness  of  200  mg/L  CaC03 
Exceeds  Domestic  Water  Suppiy  Standards 


Piper  Plot 


Calcium(Ca)  Chloride(CI) 
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SG$^ 


DA11888 


SGS  North  America  Inc. 


Sample  Summary 


ERM-West,  Inc. 

Paikdale  Quarry  GW 
Project  No:  0488586 


Job  No:  DA11888 


Sample 

Collected 

Matrix 

Client 

Number 

Date  Time  By 

Received  Code  Type 

Sample  ID 

DA11888-1  12/11/18 

DA11888-1F  12/11/18 

DA11888-3  12/11/18 

DA11888-3F  12/11/18 

DAI  1888-5  12/12/18 

DA11888-5F  12/12/18 


11:28  PM  12/12/18  AQ 

11:28  PM  12/12/18  AQ 

15:35  PM  12/12/18  AQ 

15:35  PM  12/12/18  AQ 

10:52  PM  12/12/18  AQ 

10:52  PM  12/12/18  AQ 


Groimd  Water 


Groimdwater  Filtered 


Groimd  Water 


Groimdwater  Filtered 


Groimd  Water 


Groimdwater  Filtered 


WELL  1:PARKDALE 

WELL  1:PARKDALE 

WELL  3:PARKDALE 

WELL  3:PARKDALE 

WELL  10:PARKDALE 

WELL  10:PARKDALE 


DA11833 


CASE  NARRATIVE  /  CONEORMANCE  SUMMARY 


Client:  ERM- West,  Inc.  Job  No  DAI  1888 

Site:  Parkdale  Quarry  GW  Report  Date  12/27/2018  2:49:25  ? 

On  12/12/2018,  3  sample(s),  0  Trip  Blank(s),  and  0  Field  Blank(s)  were  received  at  SGS  North  America  Inc.  (SGS)  at  a  temperature 
of  1 . 1  “C.  The  samples  were  intact  and  properly  preserved,  unless  noted  below.  An  SGS  Job  Number  of  DAI  1888  was  assigned  to 
the  project.  The  lab  sample  ID,  client  sample  ID,  and  date  of  sample  collection  are  detailed  in  the  report’s  Results  Summary. 

Specified  quality  control  criteria  were  achieved  for  this  job  except  as  noted  below.  For  more  information,  please  refer  to  the 
analytical  results  and  QC  summary  pages. 


Metals  Analysis  By  Method  EPA  200.7 

Matrix:  AQ  Batch  ID:  MP26974 

■  All  samples  were  digested  and  analyzed  within  the  recommended  method  holding  time. 

■  All  method  blanks  for  this  batch  meet  method  specific  criteria. 

■  Sample(s)  DAI  1917-lMS,  DAI  1917-lMSD  were  used  as  the  QC  samples  for  the  metals  analysis. 

■  MP26974-MB1  for  Silicon:  All  sample  results  >10x  method  blank  concentration. 

Metals  Analysis  By  Method  EPA  200.8 

Matrix:  AQ  Batch  ID:  MP26981 

■  All  samples  were  digested  and  analyzed  within  the  recommended  method  holding  time. 

■  All  method  blanks  for  this  batch  meet  method  specific  criteria. 

■  Sample(s)  DAI  1951-lMS,  DAI  1951-lMSD  were  used  as  the  QC  samples  for  the  metals  analysis. 

■  DAI  1 888-lF  and  -5F  for  Cobalt:  Elevated  detection  limit  due  to  dilution  required  for  possible  matrix  interference. 

General  Chemistry  By  Method  EPA  365.1 

Matrix:  AQ  Batch  ID:  GP24264 

■  All  samples  were  prepared  and  analyzed  within  the  recommended  method  holding  time. 

■  All  method  blanks  for  this  batch  meet  method  specific  criteria. 

■  Sample(s)  DAI  1888-3DUP,  DAI  1936-lMS  were  used  as  the  QC  samples  for  the  Phosphorus,  Total  analysis. 

General  Chemistry  By  Method  EPA300.0/SW846  9056 A 

Matrix:  AQ  Batch  ID:  GP24222 

■  All  samples  were  prepared  and  analyzed  within  the  recommended  method  holding  time. 

■  All  method  blanks  for  this  batch  meet  method  specific  criteria. 

■  Sample(s)  DAI  1837-2MS,  DAI  1837-2MSD  were  used  as  the  QC  samples  for  the  Chloride,  Nitrogen,  Nitrate,  Sulfate, 
Chloride  analysis. 

General  Chemistry  By  Method  SM  2320B-2011 

Matrix:  AQ  Batch  ID:  GN45605 

■  All  samples  were  analyzed  within  the  recommended  method  holding  time. 

■  All  method  blanks  for  this  batch  meet  method  specific  criteria. 

■  Sample(s)  DAI  1828-2MS,  DAI  1828-2MSD,  DAI  1850-lDUP  were  used  as  the  QC  samples  for  the  Alkalinity,  Total  as 
CaC03  analysis. 


Thursday,  December  27,  2018 


Page  1  of  2 


General  Chemistry  By  Method  SM  2540C-2011 

Matrix:  AQ  Batch  ID:  GN45505 

■  All  samples  were  analyzed  within  the  recommended  method  holding  time. 

■  All  method  blanks  for  this  batch  meet  method  specific  criteria. 

■  Sample(s)  DA  11816-1 DUP  were  used  as  the  QC  samples  for  the  Solids,  Total  Dissolved  analysis. 


SGS  certifies  that  data  reported  for  samples  received,  listed  on  the  associated  custody  chain  or  analytical  task  order,  were  produced 
to  specifications  meeting  SGS's  Quality  System  precision,  accuracy  and  completeness  objectives  except  as  noted. 

Estimated  non-standard  method  measurement  uncertainty  data  is  available  on  request,  based  on  quality  control  bias  and  implicit  for 
standard  methods.  Acceptable  uncertainty  requires  tested  parameter  quality  control  data  to  meet  method  criteria. 

SGS  is  not  responsible  for  data  quality  assumptions  if  partial  reports  are  used  and  recommends  that  this  report  be  used  in  its 
entirety.  This  report  is  authorized  by  SGS  indicated  via  signature  on  the  report  cover. 
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DA11888 


Summary  of  Hits 

Job  Number:  DAI  1888 


Account: 

Project: 

Collected: 


ERM-West,  Inc. 
Parkdale  Quarry  GW 
12/11/18  thru  12/12/18 


Page  1  of  2 


Lab  Sample  ID  Client  Sample  ID 
Analyte 

Result/ 

Qual 

RL 

MDL 

Units 

Method 

DA11888-1  WELL  1:PARKDALE 

Alkalinity,  Total  as  CaC03  190 

5.0 

mg/1 

SM  2320B-2011 

Cbloride 

8.0 

2.5 

mg/1 

EPA300.0/SW846  9056A 

Nitrogen,  Nitrate 

5.7 

0.25 

mg/1 

EPA300.0/SW846  9056A 

Pbospborus,  Total 

0.28 

0.010 

mg/1 

EPA  365.1 

Solids,  Total  Dissolved 

406 

10 

mg/1 

SM  2540C-2011 

Sulfate 

99.0 

2.5 

mg/1 

EPA300.0/SW846  9056A 

DA11888-1F  WELL  1:PARKDALE 

Barium  18.3 

4.0 

ug/1 

EPA  200.8 

Calciiun 

67600 

800 

ug/1 

EPA  200.8 

Iron 

179 

20 

ug/1 

EPA  200.8 

Magnesium 

15800 

200 

ug/1 

EPA  200.8 

Manganese 

5.0 

2.0 

ug/1 

EPA  200.8 

Molybdenum 

40.0 

2.0 

ug/1 

EPA  200.8 

Nickel 

5.2 

4.0 

ug/1 

EPA  200.8 

Potassium 

2900 

400 

ug/1 

EPA  200.8 

Selenium 

2.9 

0.80 

ug/1 

EPA  200.8 

Silicon 

7660 

1000 

ug/1 

EPA  200.7 

Sodiiun 

23700 

1000 

ug/1 

EPA  200.8 

Uranium 

17.3 

0.40 

ug/1 

EPA  200.8 

DA11888-3  WELL  3:PARKDALE 

Alkalinity,  Total  as  CaC03  176 

5.0 

mg/1 

SM  2320B-2011 

Cbloride 

11.6 

2.5 

mg/1 

EPA300.0/SW846  9056A 

Nitrogen,  Nitrate 

1.9 

0.050 

mg/1 

EPA300.0/SW846  9056A 

Pbospborus,  Total 

0.98 

0.010 

mg/1 

EPA  365.1 

Solids,  Total  Dissolved 

338 

10 

mg/1 

SM  2540C-2011 

Sulfate 

63.2 

2.5 

mg/1 

EPA300.0/SW846  9056A 

DA11888-3F  WELL  3:PARKDALE 

Arsenic  0.59 

0.40 

ug/1 

EPA  200.8 

Barium 

31.4 

4.0 

ug/1 

EPA  200.8 

Calciiun 

50200 

800 

ug/1 

EPA  200.8 

Iron 

139 

20 

ug/1 

EPA  200.8 

Magnesium 

11400 

200 

ug/1 

EPA  200.8 

Manganese 

9.8 

2.0 

ug/1 

EPA  200.8 

Molybdenum 

141 

2.0 

ug/1 

EPA  200.8 

Potassium 

2360 

400 

ug/1 

EPA  200.8 

Selenium 

3.2 

0.80 

ug/1 

EPA  200.8 

Silicon 

9950 

50 

ug/1 

EPA  200.7 

CO 


DA11888 


Summary  of  Hits 

Job  Number:  DAI  1888 


Account: 

Project: 

Collected: 


ERM-West,  Inc. 
Parkdale  Quarry  GW 
12/11/18  ttiru  12/12/18 
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Lab  Sample  ID  Client  Sample  ID 
Analyte 

Result/ 

Qual 

RL 

MDL 

Units 

Method 

Sodium 

30700 

1000 

ug/1 

EPA  200.8 

Uranium 

21.2 

0.40 

ug/1 

EPA  200.8 

DA11888-5  WELL  10:PARKDALE 

Alkalinity,  Total  as  CaC03 

253 

5.0 

mg/1 

SM  2320B-2011 

Cbloride 

8.0 

2.5 

mg/1 

EPA300.0/SW846  9056A 

Nitrogen,  Nitrate 

0.12 

0.050 

mg/1 

EPA300.0/SW846  9056A 

Pbospborus,  Total 

3.1 

0.10 

mg/1 

EPA  365.1 

Solids,  Total  Dissolved 

437 

10 

mg/1 

SM  2540C-2011 

Sulfate 

86.3 

2.5 

mg/1 

EPA300.0/SW846  9056A 

DA11888-5E  WELL  10:PARKDALE 

Arsenic 

0.42 

0.40 

ug/1 

EPA  200.8 

Barium 

39.1 

4.0 

ug/1 

EPA  200.8 

Calciiun 

81400 

800 

ug/1 

EPA  200.8 

Copper 

8.4 

4.0 

ug/1 

EPA  200.8 

Iron 

221 

20 

ug/1 

EPA  200.8 

Magnesium 

16500 

200 

ug/1 

EPA  200.8 

Manganese 

24.1 

2.0 

ug/1 

EPA  200.8 

Molybdenum 

38.3 

2.0 

ug/1 

EPA  200.8 

Nickel 

10.2 

4.0 

ug/1 

EPA  200.8 

Potassium 

2550 

400 

ug/1 

EPA  200.8 

Selenium 

1.2 

0.80 

ug/1 

EPA  200.8 

Silicon 

13000 

50 

ug/1 

EPA  200.7 

Sodium 

22600 

1000 

ug/1 

EPA  200.8 

Uranium 

38.2 

0.40 

ug/1 

EPA  200.8 

CO 


DA11888 


Wheat  Ridge,  CO 


Section  4 


B 

Sample  Results 


Report  of  Analysis 
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Client  Sample  ID: 

WELL  1:PARKDALE 

Lah  Sample  ID: 

DA11888-1 

Date  Sampled: 

12/11/18 

Matrix: 

AQ  -  Groimd  Water 

Date  Received: 

12/12/18 

Percent  Solids: 

n/a 

Project: 

ParLdale  Qitarry  GW 

General  Chemistry 


Analyte 

Result 

RL 

Units 

DF 

Analyzed 

By 

Method 

Alkalinity,  Total  as  CaC03 

190 

5.0 

mg/1 

1 

12/24/18  10:00 

PV 

SM  2320B-2011 

Chloride 

8.0 

2.5 

mg/1 

5 

12/13/18  09:37 

MA 

EPA300.0/SW846  9056A 

Nitrogen,  Nitrate 

5.7 

0.25 

mg/1 

25 

12/13/18  10:16 

MA 

EPA300.0/SW846  9056A 

Phosphorus,  Total 

0.28 

0.010 

mg/1 

1 

12/19/18  16:13 

AM 

EPA  365.1 

Solids,  Total  Dissolved 

406 

10 

mg/1 

1 

12/17/18 

JD 

SM  2540C-2011 

Sulfate 

99.0 

2.5 

mg/1 

5 

12/13/18  09:37 

MA 

EPA300.0/SW846  9056A 

RL  =  Reporting  Limit 
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SGS  North  America  Inc. 
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Client  Sample  ID: 

WELL  1:PARKDALE 

Lah  Sample  ID: 

DA11888-1F 

Date  Sampled: 

12/11/18 

Matrix: 

AQ  -  Groimdvrater  Filtered 

Date  Received: 

12/12/18 

Percent  Solids: 

n/a 

Project: 

Parisdale  Qitarry  GW 

Dissolved  Metals  Analysis 


Analyte 

Result 

RL 

Units 

DF 

Prep 

Analyzed  By 

Method 

Prep  Method 

Aluminum 

<  100 

100 

ug/1 

2 

12/18/18 

12/21/18 

JM 

EPA  200.8  ^ 

EPA  200.8  ® 

Antimony 

<  0.80 

0.80 

ug/1 

2 

12/18/18 

12/21/18 

JM 

EPA  200.8  1 

EPA  200.8  ® 

Arsenic 

<  0.40 

0.40 

ug/1 

2 

12/18/18 

12/24/18 

JM 

EPA  200.8  ^ 

EPA  200.8  ® 

Barium 

18.3 

4.0 

ug/1 

2 

12/18/18 

12/21/18 

JM 

EPA  200.8  3 

EPA  200.8  ® 

Cadmium 

<  0.20 

0.20 

ug/1 

2 

12/18/18 

12/21/18 

JM 

EPA  200.8  ^ 

EPA  200.8  ® 

Calciimr 

67600 

800 

ug/1 

2 

12/18/18 

12/21/18 

JM 

EPA  200.8  3 

EPA  200.8  ® 

Chromiinn 

<  4.0 

4.0 

ug/1 

2 

12/18/18 

12/21/18 

JM 

EPA  200.8  3 

EPA  200.8  6 

Cohalt  “ 

<  2.0 

2.0 

ug/1 

10 

12/18/18 

12/24/18 

JM 

EPA  200.8  4 

EPA  200.8  ® 

Copper 

<  4.0 

4.0 

ug/1 

2 

12/18/18 

12/24/18 

JM 

EPA  200.8  4 

EPA  200.8  6 

Iron 

179 

20 

ug/1 

2 

12/18/18 

12/24/18 

JM 

EPA  200.8  4 

EPA  200.8  ® 

Lead 

<  1.0 

1.0 

ug/1 

2 

12/18/18 

12/21/18 

JM 

EPA  200.8  3 

EPA  200.8  ® 

Magnesiiun 

15800 

200 

ug/1 

2 

12/18/18 

12/21/18 

JM 

EPA  200.8  ^ 

EPA  200.8  ® 

Manganese 

5.0 

2.0 

ug/1 

2 

12/18/18 

12/24/18 

JM 

EPA  200.8 

EPA  200.8  ® 

Molyhdemnn 

40.0 

2.0 

ug/1 

2 

12/18/18 

12/21/18 

JM 

EPA  200.8  ^ 

EPA  200.8  ® 

Nickel 

5.2 

4.0 

ug/1 

2 

12/18/18 

12/24/18 

JM 

EPA  200.8 

EPA  200.8  ® 

Potassiinn 

2900 

400 

ug/1 

2 

12/18/18 

12/21/18 

JM 

EPA  200.8  ^ 

EPA  200.8  ® 

Selenium 

2.9 

0.80 

ug/1 

2 

12/18/18 

12/21/18 

JM 

EPA  200.8  3 

EPA  200.8  ® 

Silicon 

7660 

1000 

ug/1 

20 

12/14/18 

12/21/18 

JR 

EPA  200.7  ^ 

EPA  200.7  ® 

Sodium 

23700 

1000 

ug/1 

2 

12/18/18 

12/21/18 

JM 

EPA  200.8  3 

EPA  200.8  ® 

Uranium 

17.3 

0.40 

ug/1 

2 

12/18/18 

12/24/18 

JM 

EPA  200.8  ^ 

EPA  200.8  ® 

Zinc 

<  20 

20 

ug/1 

2 

12/18/18 

12/21/18 

JM 

EPA  200.8  3 

EPA  200.8  ® 

(1)  Instrument  QC  Batch:  MA10823 

(2)  Instrument  QC  Batch:  MA10829 

(3)  Instrument  QC  Batch:  MA10831 

(4)  Instrument  QC  Batch:  MA10837 

(5)  Prep  QC  Batch:  MP26974 

(6)  Prep  QC  Batch:  MP26981 


(a)  Elevated  detection  limit  due  to  dilution  required  for  possible  matrix  interference. 


RL  =  Reporting  Limit 


10  of  35 
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Client  Sample  ID: 

WELL  3:PARKDALE 

Lah  Sample  ID: 

DAI  1888-3 

Date  Sampled: 

12/11/18 

Matrix: 

AQ  -  Groimd  Water 

Date  Received: 

12/12/18 

Percent  Solids: 

n/a 

Project: 

ParLdale  Qitarry  GW 

General  Chemistry 


Analyte 

Result 

RL 

Units 

DF 

Analyzed 

By 

Method 

Alkalinity,  Total  as  CaC03 

176 

5.0 

mg/1 

1 

12/24/18  10:00 

PV 

SM  2320B-2011 

Chloride 

11.6 

2.5 

mg/1 

5 

12/13/18  09:50 

MA 

EPA300.0/SW846  9056A 

Nitrogen,  Nitrate 

1.9 

0.050 

mg/l 

5 

12/13/18  09:50 

MA 

EPA300.0/SW846  9056A 

Phosphorus,  Total 

0.98 

0.010 

mg/1 

1 

12/19/18  16:14 

AM 

EPA  365.1 

Solids,  Total  Dissolved 

338 

10 

mg/l 

1 

12/17/18 

JD 

SM  2540C-2011 

Sulfate 

63.2 

2.5 

mg/l 

5 

12/13/18  09:50 

MA 

EPA300.0/SW846  9056A 

RL  =  Reporting  Limit 


CO 

B 
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Client  Sample  ID: 

WELL  3:PARKDALE 

Lah  Sample  ID: 

DA11888-3F 

Date  Sampled: 

12/11/18 

Matrix: 

AQ  -  Groimdwater  Filtered 

Date  Received: 

12/12/18 

Percent  Solids: 

n/a 

Project: 

ParLdale  Qitarry  GW 

Dissolved  Metals  Analysis 


Analyte 

Result 

RL 

Units 

DF 

Prep 

Analyzed  By 

Method 

Prep  Method 

Aluminum 

<  100 

100 

ug/1 

2 

12/18/18 

12/21/18 

JM 

EPA  200.8  ^ 

EPA  200.8  ® 

Antimony 

<  0.80 

0.80 

ug/1 

2 

12/18/18 

12/21/18 

JM 

EPA  200.8  1 

EPA  200.8  ® 

Arsenic 

0.59 

0.40 

ug/1 

2 

12/18/18 

12/24/18 

JM 

EPA  200.8  ^ 

EPA  200.8  ® 

Barium 

31.4 

4.0 

ug/1 

2 

12/18/18 

12/21/18 

JM 

EPA  200.8  3 

EPA  200.8  ® 

Cadmium 

<  0.20 

0.20 

ug/1 

2 

12/18/18 

12/21/18 

JM 

EPA  200.8  ^ 

EPA  200.8  ® 

Calcitmr 

50200 

800 

ug/1 

2 

12/18/18 

12/21/18 

JM 

EPA  200.8  3 

EPA  200.8  ® 

Chromiinn 

<  4.0 

4.0 

ug/1 

2 

12/18/18 

12/21/18 

JM 

EPA  200.8  3 

EPA  200.8  6 

Cohalt 

<  0.40 

0.40 

ug/1 

2 

12/18/18 

12/21/18 

JM 

EPA  200.8  3 

EPA  200.8  ® 

Copper 

<  4.0 

4.0 

ug/1 

2 

12/18/18 

12/24/18 

JM 

EPA  200.8  * 

EPA  200.8  6 

Iron 

139 

20 

ug/1 

2 

12/18/18 

12/24/18 

JM 

EPA  200.8  * 

EPA  200.8  ® 

Lead 

<  1.0 

1.0 

ug/1 

2 

12/18/18 

12/21/18 

JM 

EPA  200.8  3 

EPA  200.8  ® 

Magnesiiun 

11400 

200 

ug/1 

2 

12/18/18 

12/21/18 

JM 

EPA  200.8  ^ 

EPA  200.8  ® 

Manganese 

9.8 

2.0 

ug/1 

2 

12/18/18 

12/24/18 

JM 

EPA  200.8 

EPA  200.8  ® 

Molyhdemnn 

141 

2.0 

ug/1 

2 

12/18/18 

12/21/18 

JM 

EPA  200.8  ^ 

EPA  200.8  ® 

Nickel 

<  4.0 

4.0 

ug/1 

2 

12/18/18 

12/24/18 

JM 

EPA  200.8 

EPA  200.8  ® 

Potassiinn 

2360 

400 

ug/1 

2 

12/18/18 

12/21/18 

JM 

EPA  200.8  ^ 

EPA  200.8  ® 

Selenium 

3.2 

0.80 

ug/1 

2 

12/18/18 

12/21/18 

JM 

EPA  200.8  3 

EPA  200.8  ® 

Silicon 

9950 

50 

ug/1 

1 

12/14/18 

12/21/18 

JR 

EPA  200.7  ^ 

EPA  200.7  ® 

Soditun 

30700 

1000 

ug/1 

2 

12/18/18 

12/21/18 

JM 

EPA  200.8  3 

EPA  200.8  ® 

Uranium 

21.2 

0.40 

ug/1 

2 

12/18/18 

12/24/18 

JM 

EPA  200.8  ^ 

EPA  200.8  ® 

Zinc 

<  20 

20 

ug/1 

2 

12/18/18 

12/21/18 

JM 

EPA  200.8  3 

EPA  200.8  ® 

(1)  Instrument  QC  Batch:  MA10823 

(2)  Instrument  QC  Batch:  MA10829 

(3)  Instrument  QC  Batch:  MA10831 

(4)  Instrument  QC  Batch:  MA10837 

(5)  Prep  QC  Batch:  MP26974 

(6)  Prep  QC  Batch:  MP26981 


RL  =  Reporting  Limit 


SG$^ 


DA11888 


SGS  North  America  Inc. 


Report  of  Analysis  Page  i  of  i 


Client  Sample  ID: 

WELL  10:PARKDALE 

Lah  Sample  ID: 

DAI  1888-5 

Date  Sampled: 

12/12/18 

Matrix: 

AQ  -  Groimd  Water 

Date  Received: 

12/12/18 

Percent  Solids: 

n/a 

Project: 

ParLdale  Qitarry  GW 

General  Chemistry 


Analyte 

Result 

RL 

Units 

DF 

Analyzed 

By 

Method 

Alkalinity,  Total  as  CaC03 

253 

5.0 

mg/1 

1 

12/24/18  10:00 

PV 

SM  2320B-2011 

Chloride 

8.0 

2.5 

mg/1 

5 

12/13/18  10:03 

MA 

EPA300.0/SW846  9056A 

Nitrogen,  Nitrate 

0.12 

0.050 

mg/l 

5 

12/13/18  10:03 

MA 

EPA300.0/SW846  9056A 

Phosphorus,  Total 

3.1 

0.10 

mg/1 

10 

12/19/18  16:48 

AM 

EPA  365.1 

Solids,  Total  Dissolved 

437 

10 

mg/l 

1 

12/17/18 

JD 

SM  2540C-2011 

Sulfate 

86.3 

2.5 

mg/l 

5 

12/13/18  10:03 

MA 

EPA300.0/SW846  9056A 

RL  =  Reporting  Limit 


SG$^ 


DA11888 


SGS  North  America  Inc. 


Report  of  Analysis  Page  i  of  i 


Client  Sample  ID: 

WELL  10:PARKDALE 

Lah  Sample  ID: 

DA11888-5E 

Date  Sampled: 

12/12/18 

Matrix: 

AQ  -  Groimdvrater  Eiltered 

Date  Received: 

12/12/18 

Percent  Solids: 

n/a 

Project: 

Parisdale  Qitarry  GW 

Dissolved  Metals  Analysis 


Analyte 

Result 

RL 

Units 

DE 

Prep 

Analyzed  By 

Method 

Prep  Method 

Aluminum 

<  100 

100 

ug/1 

2 

12/18/18 

12/21/18 

JM 

EPA  200.8  ^ 

EPA  200.8  ® 

Antimony 

<  0.80 

0.80 

ug/1 

2 

12/18/18 

12/21/18 

JM 

EPA  200.8  1 

EPA  200.8  ® 

Arsenic 

0.42 

0.40 

ug/1 

2 

12/18/18 

12/24/18 

JM 

EPA  200.8  ^ 

EPA  200.8  ® 

Barium 

39.1 

4.0 

ug/1 

2 

12/18/18 

12/21/18 

JM 

EPA  200.8  3 

EPA  200.8  ® 

Cadmium 

<  0.20 

0.20 

ug/1 

2 

12/18/18 

12/21/18 

JM 

EPA  200.8  ^ 

EPA  200.8  ® 

Calciimr 

81400 

800 

ug/1 

2 

12/18/18 

12/21/18 

JM 

EPA  200.8  3 

EPA  200.8  ® 

Chromiinn 

<  4.0 

4.0 

ug/1 

2 

12/18/18 

12/21/18 

JM 

EPA  200.8  3 

EPA  200.8  6 

Cohalt  “ 

<  2.0 

2.0 

ug/1 

10 

12/18/18 

12/24/18 

JM 

EPA  200.8  4 

EPA  200.8  ® 

Copper 

8.4 

4.0 

ug/1 

2 

12/18/18 

12/24/18 

JM 

EPA  200.8  4 

EPA  200.8  6 

Iron 

221 

20 

ug/1 

2 

12/18/18 

12/24/18 

JM 

EPA  200.8  4 

EPA  200.8  ® 

Lead 

<  1.0 

1.0 

ug/1 

2 

12/18/18 

12/21/18 

JM 

EPA  200.8  3 

EPA  200.8  ® 

Magnesiiun 

16500 

200 

ug/1 

2 

12/18/18 

12/21/18 

JM 

EPA  200.8  ^ 

EPA  200.8  ® 

Manganese 

24.1 

2.0 

ug/1 

2 

12/18/18 

12/24/18 

JM 

EPA  200.8 

EPA  200.8  ® 

Molyhdemnn 

38.3 

2.0 

ug/1 

2 

12/18/18 

12/21/18 

JM 

EPA  200.8  ^ 

EPA  200.8  ® 

Nickel 

10.2 

4.0 

ug/1 

2 

12/18/18 

12/24/18 

JM 

EPA  200.8 

EPA  200.8  ® 

Potassiinn 

2550 

400 

ug/1 

2 

12/18/18 

12/21/18 

JM 

EPA  200.8  ^ 

EPA  200.8  ® 

Selenium 

1.2 

0.80 

ug/1 

2 

12/18/18 

12/21/18 

JM 

EPA  200.8  3 

EPA  200.8  ® 

Silicon 

13000 

50 

ug/1 

1 

12/14/18 

12/21/18 

JR 

EPA  200.7  ^ 

EPA  200.7  ® 

Sodium 

22600 

1000 

ug/1 

2 

12/18/18 

12/21/18 

JM 

EPA  200.8  3 

EPA  200.8  ® 

Uranium 

38.2 

0.40 

ug/1 

2 

12/18/18 

12/24/18 

JM 

EPA  200.8  ^ 

EPA  200.8  ® 

Zinc 

<  20 

20 

ug/1 

2 

12/18/18 

12/21/18 

JM 

EPA  200.8  3 

EPA  200.8  ® 

(1)  Instrument  QC  Batch:  MA10823 

(2)  Instrument  QC  Batch:  MA10829 

(3)  Instrument  QC  Batch:  MA10831 

(4)  Instrument  QC  Batch:  MA10837 

(5)  Prep  QC  Batch:  MP26974 

(6)  Prep  QC  Batch:  MP26981 


(a)  Elevated  detection  limit  due  to  dilution  required  for  possible  matrix  interference. 


RL  =  Reporting  Limit 
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DA11833 


Misc.  Forms 


ai 


Custody  Documents  and  Other  Forms 


Includes  the  following  where  applicable: 
•  Chain  of  Custody 


SG$^ 


DA11888 


CHAIN  OF-^USTODY 


Page  _ 


of 


4036  Youngfleld  Street,  Wheat  Ridge,  CO  00033 
TEL:  303-425*6021  FAX;  303-425-6854 
www.accutesl.com 


Bottle  Order  Control  # 


Client  /  Reporting  Information 

Project  Information 

Requested  Analysis  (see  TEST  CODE  sheet) 

Matrix  Codes 

Con,p.™:  . 

PioieclN,™: 

9 

rt 

( 

s 

1 

1 

1 

IL 

oJ 

1 

1 

<5 

S 

o 

Q 

tA 

§ 

s' 

\ 

M) 

9- 

V 

a 

1 

1 

> 

o 

CW 

.s,5 

H 

1 

'  y> 

§ 

i 

1 

qO 

DW  -  Drinking  Water 
QW  •  Ground  Water 
WW  -  Water 

SW  -  Surface  Water 
SO  -  Soil 

SL-  Sludge 
SED-SedIment 
01-011 

LIO  -  Other  Liquid 
AIR -Air 

SOL  -  Other  Solid 
WP  -  Wipe 
FB-FieW  Blank 
EB-Equlpmen!  Blank 
RB-  Rinse  Blank 
TB-Trip  Blank 

SWM:  ifSS  noo 

Street: 

? 

Billing  Information  (if  different  from  Report  tol 

city,  Slate:  O^nVer,  CQ 

City.  State: 

PrijectComM 

0^  8668 

Street  Address:  ^ 

Phone:  "1 H 1 

Email:  ^r\ 

Client  Purchase  Order 

City,  State  ZIP: 

Sampler(s)  Name(s):  ^  R 

Project  Manager: 

Attention: 

Reid  ID  /  Point  of  Collection 

^  Cc^lection 

Number  of  preserved  Bottles 

Cate 

Time 

Sampled 

by 

Matrix 

/^orbciJes 

UJ 

1 

u 

X 

5 

i 

I 

a 

i 

1 

2 

8 

5 

o 

1 

i 

LAB  USE  ONLY 

VvMH  1  •  laAdaU, 

I’-lilN 

IP2Lg 

GW 

(2. 

5 

i 

f 

X 

X 

X 

X 

X 

X 

X 

>/ 

>< 

o\ 

Vv/<ol  l'>8aA:<L»L  Octf 

ij|ii  b 

IFiT 

\ 

? 

i 

U 

) 

W 

XI 

f 

rl 

»i3 

cl 

fefVAjlc 

liju  III 

\ 

(X 

5 

(i> 

1 

y 

X 

X 

X 

X 

X 

X 

X 

W.2l\  3  ParUelatt 

is:»' 

17- 

H 

(fl 

1 

'0 

Wal  lO 

t*l4s 

lO'gtx. 

V2. 

5 

k 

1 

.X 

X 

X 

X 

X 

;x 

X 

X 

07" 

W.tl  'lOPdfltAVli^ 

w'S^ 

1/ 

•1 

\7 

lo 

\ 

y 

13- 

9 

oc. 

‘ 

FEO-EX  Tracking# 

SGS  Job  # 

rni 

ai 


Turnaround  Time  (Business  days) 


)ata  Deliverable  Information 


Comments  /  Special  Instructions 


Special  Reporting  InstruOiona 

Q  Report  in  PPB 
r~|Reportln  PPM 
nReportMDLs 


'  Std.  10  Business  Days 

□  5  Day  RUSH 

□  3  Day  Emergency 

□  2  Day  Emergency 
n  1  Day  Emergency 

Emergency  S  Rush  T/A  data  available  VIA  LabLink.  RUSH  TAT  approval  needed. 


□  Commercial  “A"  (Level  1,  Reaulte  Only) 

[S  Commercial  "B"  (Level  2,  Results  ■*  QC  Summary) 
|~~|  COMMBN  (Results/QC/Narrative) 

I  I  COMMBN+  [Results/QC/Narratlve  (+  chromatograms]] 
I  I  REDT2 

□  FULT1  I  I  EDD  Format 


Sample  Custody  must  be  documente^below  each  time  samples  change  possession,  Including  courier  delivery. 


iwMiins.  .  ^ 

LZ 


Relinquished  By; 
2 


iobySwnplofT  |D«rte/Tlme: 

ntact  Not  intact  Q  Absent  Q 


inTl  oni»  |-J/ 


Preserved  where  applicable  Cooler  Temp.  *C: 

- nn  ^ - 


Form  MSQA  064-01,  RV  6/19/17 

littp://ww.v.sua.con}/terms-ancj-condjtlons 


DA11888:  Chain  of  Custody 
Page  1  of  2 
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DA11888 


SGS  Accutest  Sample  Receipt  Summary 


Job  Number:  DA11888  Client:  ERM 

Date  /  Time  Received:  1 2/1 2/201 8  5:05:00  PM  Delivery  Method: 


Project:  PARKDALE 


Airbill  #'s:  HD 


Cooler  Temps  (Initial/Adjusted):  #1: 

.1/1.11: 

Cooler  Securitv 

Y 

or  N 

Y 

1 .  Custody  Seals  Present: 

0 

□ 

3.  COC  Present: 

0 

2.  Custody  Seals  Intact: 

0 

□ 

4.  SmpI  Dates/Time  OK 

0 

Cooler  Temoerature 

Y  or 

N 

1.  Temp  criteria  achieved: 

0 

□ 

2.  Cooler  temp  verification: 

Bar  Therm; 

3.  Cooler  media: 

Ice  (Bag) 

4.  No.  Coolers: 

1 

Qualitv  Control  Preservation 

Y  or 

N 

N/A 

1 .  Trip  Blank  present  /  cooler: 

□ 

□ 

0 

2.  Trip  Blank  listed  on  COC: 

□ 

□ 

0 

3.  Samples  preserved  properly: 

0 

□ 

4.  VOCs  headspace  free: 

□ 

□ 

0 

or  N 


□ 

□ 


Samole  Intearitv  •  Documentation 

Y 

or 

N 

1 .  Sample  labels  present  on  bottles: 

0 

□ 

2.  Container  labeling  complete: 

0 

□ 

3.  Sample  container  label  /  COC  agree: 

0 

□ 

Samole  Intearitv  -  Condition 

Y 

or 

N 

1.  Sample  recvd  within  HT: 

0 

u 

2.  All  containers  accounted  for: 

0 

□ 

3.  Condition  of  sample: 

Intact 

Samole  Intearitv  -  Instructions 

Y 

or 

N 

N/A 

1 .  Analysis  requested  is  clear: 

0 

□ 

2.  Bottles  received  for  unspecified  tests 

□ 

0 

3.  Sufficient  volume  recvd  for  analysis: 

0 

□ 

4.  Compositing  instructions  clear: 

□ 

□ 

0 

5.  Filtering  instructions  clear: 

□ 

□ 

0 

ai 


DA11888:  Chain  of  Custody 
Page  2  of  2 


SG$^ 


DA11888 


Metals  Analysis 


O) 


QC  Data  Summaries 


Includes  the  following  where  applicable: 

•  Method  Blank  Summaries 

•  Matrix  Spike  and  Duplieate  Summaries 

•  Blank  Spike  and  Lab  Control  Sample  Summaries 

•  Serial  Dilution  Summaries 
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DA11833 


BLANK  RESULTS  SUMMARY 
Part  2  -  Method  Blanks 


Login  Number:  DA11888 
Account:  ERMCOGV  -  ERM-West,  Inc. 
Project:  Parkdale  Quarry  GW 


QC  Batch  ID 
Matrix  Type 

Prep  Date: 

:  MP26974 

:  AQUEOUS 

12/14/18 

Methods:  EPA  200.7 

Units:  ug/1 

MB 

Metal 

RL 

IDL 

MDL  raw 

final 

Aluminum 

100 

46 

46 

Antimony 

30 

14 

8.7 

Arsenic 

25 

22 

12 

Barium 

10 

.3 

.2 

Beryllium 

10 

1 

1.6 

Boron 

50 

3.3 

3.7 

Cadmium 

10 

1.9 

.  6 

Calcium 

400 

6.6 

22 

Chromium 

10 

1  1 

1 

Cobalt 

5.0 

2.7 

1.2 

Copper 

10 

4.6 

2.9 

Iron 

10 

8.9 

6.9 

Lead 

50 

13 

9.1 

Lithium 

5.0 

.  6 

1 

Magnesium 

200 

50 

39 

Manganese 

5.0 

.5 

.  4 

Molybdenum 

10 

8.5 

3.6 

Nickel 

30 

6.2 

2.1 

Phosphorus 

100 

91 

47 

Potassium 

1000 

84 

61 

Selenium 

50 

30 

15 

Silicon 

50 

41 

6.2  52.7 

*  (a) 

Silver 

30 

.  6 

.9 

Sodium 

400 

13 

14 

Strontium 

5.0 

.  1 

.3 

Thallium 

10 

17 

9.1 

Tin 

50 

41 

25 

Titanium 

10 

.5 

2.5 

Uranium 

50 

3.9 

4  .  4 

Vanadium 

10 

.  9 

.  6 

Zinc 

30 

9 

3.5 

Associated 

samples  MP26974: 

DA11888-1F,  DA11888-3F 

,  DA11888 

-5F 

Results  <  IDL  are  shown 

as 

zero  for  calculation  purposes 

(*)  Outside 

of  QC  limits 

Page  1 


SG$^ 


o> 
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DA11888 


6.1.1 


BLANK  RESULTS  SUMMARY 
Part  2  -  Method  Blanks 

Login  Number:  DA11888 
Account:  ERMCOGV  -  ERM-West,  Inc. 
Project:  Parkdale  Quarry  GW 


QC  Batch  ID:  MP26974 
Matrix  Type:  AQUEOUS 


Methods:  EPA  200.7 
Units:  ug/1 


Prep  Date: 


12/14/18 


MB 


Metal 


RL 


IDL 


MDL 


raw 


final 


(anr)  Analyte  not  requested 

(a)  All  sample  results  >10x  method  blank  concentration. 


Page  2 


DA11888 


6.1.1 


MATRIX  SPIKE  AND  DUPLICATE  RESULTS  SUMMARY 


Login  Number:  DA11888 
Account:  ERMCOGV  -  ERM-West,  Inc. 
Project:  Parkdale  Quarry  GW 


QC  Batch  ID: 

MP26974 

Methods:  EPA  200.7 

Matrix  Type: 

AQUEOUS 

Units:  ug/1 

Prep  Date: 

12/14/18 

DA11917-1 

Spikelot 

QC 

Metal 

Original  MS 

ICPALL2 

%  Rec  Limits 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Boron 

Cadmium 

Calcium  anr 

Chromium  anr 

Cobalt 

Copper  anr 

Iron  anr 

Lead  anr 

Lithium 

Magnesium  anr 

Manganese  anr 

Molybdenum  anr 

Nickel  anr 

Phosphorus  anr 

Potassium  anr 

Selenium 

Silicon  185  1300  1000  130.0  70-130 

Silver 

Sodium  anr 

Strontium 

Thallium 

Tin 

Titanium 

Uranium 

Vanadium 

Zinc  anr 

Associated  samples  MP26974:  DA11888-1F,  DA11888-3F,  DA11888-5F 

Results  <  IDL  are  shown  as  zero  for  calculation  purposes 
(*)  Outside  of  QC  limits 


P 

ro 


Page  1 
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DA11888 


MATRIX  SPIKE  AND  DUPLICATE  RESULTS  SUMMARY 


Login  Number:  DA11888 
Account:  ERMCOGV  -  ERM-West,  Inc. 
Project:  Parkdale  Quarry  GW 


QC  Batch  ID 
Matrix  Type 

Prep  Date: 

:  MP26974 

:  AQUEOUS 

12/14/18 

Methods:  EPA  200.7 

Units:  ug/1 

Metal 

DA11917-1 
Original  MS 

Spikelot 

ICPALL2  %  Rec 

QC 

Limits 

(N)  Matrix  Spike  Rec.  outside 
(anr)  Analyte  not  requested 

of  QC  limits 

Page  2 


MATRIX  SPIKE  AND  DUPLICATE  RESULTS  SUMMARY 


Login  Number:  DA11888 
Account:  ERMCOGV  -  ERM-West,  Inc. 
Project:  Parkdale  Quarry  GW 


QC  Batch  ID: 
Matrix  Type: 

Prep  Date: 

MP26974 

AQUEOUS 

12/14/18 

Methods:  EPA  200.7 

Units:  ug/1 

DA11917-1 

Spikelot 

MSD 

QC 

Metal 

Original  MSD 

ICPALL2  %  Rec 

RPD 

Limit 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Boron 

Cadmium 

Calcium  anr 

Chromium  anr 

Cobalt 

Copper  anr 

Iron  anr 

Lead  anr 

Lithium 

Magnesium  anr 

Manganese  anr 

Molybdenum  anr 

Nickel  anr 

Phosphorus  anr 

Potassium  anr 

Selenium 

Silicon  185  1280  1000  109.5  1.6  20 

Silver 

Sodium  anr 

Strontium 

Thallium 

Tin 

Titanium 

Uranium 

Vanadium 

Zinc  anr 

Associated  samples  MP26974:  DA11888-1F,  DA11888-3F,  DA11888-5F 

Results  <  IDL  are  shown  as  zero  for  calculation  purposes 
(*)  Outside  of  QC  limits 


P 

ro 


Page  3 
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DA11888 


MATRIX  SPIKE  AND  DUPLICATE  RESULTS  SUMMARY 


Login  Number:  DA11888 
Account:  ERMCOGV  -  ERM-West,  Inc. 
Project:  Parkdale  Quarry  GW 


QC  Batch  ID 
Matrix  Type 

Prep  Date: 

:  MP26974 

:  AQUEOUS 

12/14/18 

Methods:  EPA  200.7 

Units:  ug/1 

DA11917-1 

Spikelot 

MSD 

QC 

Metal 

Original  MSD 

ICPALL2  %  Rec 

RPD 

Limit 

(N)  Matrix  Spike  Rec.  outside 
(anr)  Analyte  not  requested 

of  QC  limits 

O) 


Page  4 
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DA11888 


SPIKE  BLANK  AND  LAB  CONTROL  SAMPLE  SUMMARY 


Login  Number:  DA11888 
Account:  ERMCOGV  -  ERM-West,  Inc. 
Project:  Parkdale  Quarry  GW 


QC  Batch  ID 
Matrix  Type 

:  MP26974 

:  AQUEOUS 

Methods:  EPA  200.7 

Units:  ug/1 

Prep  Date: 

12/14/18 

Metal 

BSP  Spikelot 

Result  ICPALL2 

%  Rec 

QC 

Limits 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Boron 

Cadmium 

Calcium 

anr 

Chromium 

anr 

Cobalt 

Copper 

anr 

Iron 

anr 

Lead 

anr 

Lithium 

Magnesium 

anr 

Manganese 

anr 

Molybdenum 

anr 

Nickel 

anr 

Phosphorus 

anr 

Potassium 

anr 

Selenium 

Silicon 

1090  1000 

109.0 

85-115 

Silver 

Sodium 

anr 

Strontium 

Thallium 

Tin 

Titanium 

Uranium 

Vanadium 

Zinc 

anr 

Associated 

samples  MP26974:  DA11888-1F,  DA11888-3F,  DA11888-5F 

Results  <  IDL  are  shown  as  zero 
(*)  Outside  of  QC  limits 

for  calculation  purposes 

Page  1 
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DA11888 


SPIKE  BLANK  AND  LAB  CONTROL  SAMPLE  SUMMARY 


Login  Number:  DA11888 
Account:  ERMCOGV  -  ERM-West,  Inc. 
Project:  Parkdale  Quarry  GW 


QC  Batch  ID: 

MP26974 

Methods:  EPA  200.7 

Matrix  Type: 

AQUEOUS 

Units:  ug/1 

Prep  Date: 

12/14/18 

BSP 

Spikelot 

QC 

Metal 

Result 

ICPALL2 

%  Rec  Limits 

(anr)  Analyte  not  requested 


Page  2 


BLANK  RESULTS  SUMMARY 
Part  2  -  Method  Blanks 

Login  Number:  DA11888 
Account:  ERMCOGV  -  ERM-West,  Inc. 
Project:  Parkdale  Quarry  GW 

QC  Batch  ID:  MP26981 
Matrix  Type:  AQUEOUS 

Prep  Date:  12/18/18 


Metal 

RL 

IDL 

MDL 

MB 

raw 

final 

Aluminum 

50 

1 . 1 

2 

4 . 6 

<50 

Antimony 

0.40 

.0022 

.011 

0.0070 

<0.40 

Arsenic 

0.20 

.017 

.044 

-0.0050 

<0.20 

Barium 

2 . 0 

.016 

.  079 

0.039 

<2.0 

Beryllium 

0.20 

.016 

.  069 

Boron 

40 

.49 

2.1 

Cadmium 

0.10 

.036 

.042 

0.045 

<0.10 

Calcium 

400 

5.6 

12 

-1  7 

<400 

Chromium 

2 . 0 

.053 

.  053 

-0.45 

<2.0 

Cobalt 

0.20 

.0049 

.  015 

-0.0010 

<0.20 

Copper 

2.0 

.06 

.  13 

0.043 

<2.0 

Iron 

10 

3.5 

4 . 6 

1 . 4 

<10 

Lead 

0.50 

.0079 

.  008 

-0.0010 

<0.50 

Magnesium 

100 

1.3 

1.3 

9.2 

<100 

Manganese 

1.0 

.12 

.  13 

0.23 

<1.0 

Molybdenum 

1.0 

.049 

.029 

0.0 

<1.0 

Nickel 

2.0 

.0088 

.  027 

0.013 

<2.0 

Phosphorus 

60 

2.6 

4.3 

Potassium 

200 

2.9 

2.9 

-17 

<200 

Selenium 

0.40 

.06 

.21 

-0.076 

<0.40 

Silver 

0.10 

.0019 

.  008 

Sodium 

500 

4.9 

4 . 9 

13.9 

<500 

Strontium 

20 

.01 

.015 

Thallium 

0.20 

.0024 

.005 

Tin 

10 

.063 

1.3 

Titanium 

2 . 0 

.059 

.  092 

Uranium 

0.20 

.0017 

.  002 

0.0070 

<0.20 

Vanadium 

1.0 

.037 

.2 

Zinc 

10 

.21 

.96 

1.2 

<10 

Associated 

samples  MP26981:  DAI 

1888-lF, 

DA11888-3F 

,  DAll 

Results  <  IDL  are  shown  as  zero  for  calculation  purposes 
(*)  Outside  of  QC  limits 
(anr)  Analyte  not  requested 


Page  1 

SGg 


Methods:  EPA  200.8 
Units:  ug/1 


O) 

ro 


o> 


27  of  35 


DA11888 


MATRIX  SPIKE  AND  DUPLICATE  RESULTS  SUMMARY 


Login  Number:  DA11888 
Account:  ERMCOGV  -  ERM-West,  Inc. 
Project:  Parkdale  Quarry  GW 


QC  Batch  ID:  MP26981  Methods:  EPA  200.8 

Matrix  Type:  AQUEOUS  Units:  ug/1 

Prep  Date:  12/18/18 


Metal 

DA11951-1 

Original 

MS 

Spikelot 

ICPALL2  %  Rec 

QC 

Limits 

Aluminum 

12.1 

1010 

1000 

99.8 

70-130 

Antimony 

0.18 

108 

100 

107.8 

70-130 

Arsenic 

0.12 

209 

200 

104.4 

70-130 

Barium 

24.2 

400 

400 

94 . 4 

70-130 

Beryllium 

Boron 

Cadmium 

0.0 

99.5 

100 

99.5 

70-130 

Calcium 

15900 

20200 

5000 

96.0 

70-130 

Chromium 

0.0 

101 

100 

101.0 

70-130 

Cobalt 

0.0 

95.7 

100 

95.7 

70-130 

Copper 

0.43 

106 

100 

105.6 

70-130 

Iron 

47 . 2 

1080 

1000 

103.3 

70-130 

Lead 

0.12 

213 

200 

106.4 

70-130 

Magnesium 

2110 

6900 

5000 

95.8 

70-130 

Manganese 

6.0 

113 

100 

107.0 

70-130 

Molybdenum 

3.2 

107 

100 

103.8 

70-130 

Nickel 

0.56 

106 

100 

105.4 

70-130 

Phosphorus 

Potassium 

464 

5210 

5000 

94.9 

70-130 

Selenium 

0.0 

191 

200 

95.5 

70-130 

Silver 

anr 

Sodium 

1670 

6160 

5000 

93.6 

70-130 

Strontium 

Thallium 

Tin 

Titanium 

Uranium 

1 . 7 

217 

200 

107 . 7 

70-130 

Vanadium 

Zinc 

4.3 

95.2 

100 

90.9 

70-130 

Associated  samples  MP26981:  DA11888-1F, 

DA11888-3F 

,  DA11888-5F 

Results  <  IDL  are  shown 

as  zero 

for  calculation  purposes 

(*)  Outside  of  QC  limits 

(N)  Matrix  Spike  Rec.  outside  of 

QC  limits 

(anr)  Analyte  not  requested 

Page  1 
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DA11888 


MATRIX  SPIKE  AND  DUPLICATE  RESULTS  SUMMARY 


Login  Number:  DA11888 
Account:  ERMCOGV  -  ERM-West,  Inc. 
Project:  Parkdale  Quarry  GW 


QC  Batch  ID 
Matrix  Type 

Prep  Date: 

:  MP26981 

:  AQUEOUS 

12/18/18 

Methods:  EPA  200.8 

Units:  ug/1 

DA11951-1 

Spikelot 

MSD 

QC 

Metal 

Original 

MSD 

ICPALL2 

%  Rec 

RPD 

Limit 

Aluminum 

12.1 

988 

1000 

97.6 

2.2 

20 

Antimony 

0.18 

106 

100 

105.8 

1.9 

20 

Arsenic 

0.12 

209 

200 

104.4 

0.0 

20 

Barium 

24.2 

393 

400 

92.6 

1.8 

20 

Beryllium 

Boron 

Cadmium 

0.0 

98.5 

100 

98.5 

1.0 

20 

Calcium 

15900 

19700 

5000 

86.0 

2.5 

20 

Chromium 

0.0 

98.0 

100 

98.0 

3.0 

20 

Cobalt 

0.0 

93.0 

100 

93.0 

2.9 

20 

Copper 

0.43 

105 

100 

104.6 

0.9 

20 

Iron 

47 . 2 

1080 

1000 

103.3 

0.0 

20 

Lead 

0.12 

207 

200 

103.4 

2.9 

20 

Magnesium 

2110 

6770 

5000 

93.2 

1.9 

20 

Manganese 

6.0 

113 

100 

107.0 

0.0 

20 

Molybdenum 

3.2 

105 

100 

101.8 

1.9 

20 

Nickel 

0.56 

108 

100 

107 . 4 

1.9 

20 

Phosphorus 

Potassium 

464 

5180 

5000 

94.3 

0.6 

20 

Selenium 

0.0 

189 

200 

94.5 

1 . 1 

20 

Silver 

anr 

Sodium 

1670 

6080 

5000 

92.0 

1.3 

20 

Strontium 

Thallium 

Tin 

Titanium 

Uranium 

1 . 7 

215 

200 

106.7 

0.9 

20 

Vanadium 

Zinc 

4.3 

92 . 9 

100 

88.6 

2.4 

20 

Associated 

samples  MP26981:  DA11888-1F,  DA11888-3F 

,  DA11888 

-5F 

Results  <  IDL  are  shown 

as  zero 

for  calculation  purposes 

(*)  Outside 

of  QC  limits 

(N)  Matrix 

Spike  Rec.  outside  of 

QC  limits 

(anr)  Analyte  not  requested 
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DA11888 


SPIKE  BLANK  AND  LAB  CONTROL  SAMPLE  SUMMARY 


Login  Number:  DA11888 
Account:  ERMCOGV  -  ERM-West,  Inc. 
Project:  Parkdale  Quarry  GW 

QC  Batch  ID:  MP26981 
Matrix  Type:  AQUEOUS 


Prep  Date: 

12/18/18 

Metal 

BSP 

Result 

Spikelot 

ICPALL2 

%  Rec 

QC 

Limits 

Aluminum 

1010 

1000 

101.0 

85-115 

Antimony 

107 

100 

107.0 

85-115 

Arsenic 

208 

200 

104.0 

85-115 

Barium 

377 

400 

94.3 

85-115 

Beryllium 

Boron 

Cadmium 

99.4 

100 

99.4 

85-115 

Calcium 

4990 

5000 

99.8 

85-115 

Chromium 

101 

100 

101.0 

85-115 

Cobalt 

95.9 

100 

95.9 

85-115 

Copper 

104 

100 

104.0 

85-115 

Iron 

1030 

1000 

103.0 

85-115 

Lead 

212 

200 

106.0 

85-115 

Magnesium 

4850 

5000 

97.0 

85-115 

Manganese 

106 

100 

106.0 

85-115 

Molybdenum 

103 

100 

103.0 

85-115 

Nickel 

106 

100 

106.0 

85-115 

Phosphorus 

Potassium 

4780 

5000 

95.6 

85-115 

Selenium 

191 

200 

95.5 

85-115 

Silver 

anr 

Sodium 

4820 

5000 

96.4 

85-115 

Strontium 

Thallium 

Tin 

Titanium 

Uranium 

214 

200 

107.0 

85-115 

Vanadium 

Zinc 

92.0 

100 

92.0 

85-115 

Associated  samples  MP26981:  DA11888-1F,  DA11888-3F,  DA11888-5F 

Results  <  IDL 
(*)  Outside  of 
(anr)  Analyte 

are  shown  as  zero 
QC  limits 
not  requested 

for  calculation  purposes 
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General  Chemistry 


QC  Data  Summaries 


Includes  the  following  where  applicable: 

•  Method  Blank  and  Blank  Spike  Summaries 

•  Duplieate  Summaries 

•  Matrix  Spike  Summaries 
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METHOD  BLANK  AND  SPIKE  RESULTS  SUMMARY 
GENERAL  CHEMISTRY 

Login  Number:  DA11888 
Account:  ERMCOGV  -  ERM-West,  Inc. 
Project:  Parkdale  Quarry  GW 


Analyte 

Batch  ID 

RL 

MB 

Result 

Units 

Spike 

Amount 

BSP 

Result 

BSP 

%Recov 

QC 

Limits 

Alkalinity,  Total  as  CaC03 

GN45605 

5.0 

2.3 

mg/1 

100 

97.5 

97.5 

90-110% 

Alkalinity,  Total  as  CaC03 

GN45605 

5.0 

2.1 

mg/1 

100 

97 . 4 

97 . 4 

90-110% 

Bromide 

GP24222/GN45485 

0.050 

0.0 

mg/1 

0.5 

0.545 

109.0 

90-110% 

Chloride 

GP24222/GN45485 

0.50 

0.0 

mg/1 

5 

5.47 

109.4 

90-110% 

Fluoride 

GP24222/GN45485 

0.10 

0.0 

mg/1 

1 

1.09 

109.0 

90-110% 

Nitrogen,  Nitrate 

GP24222/GN45485 

0.010 

0.0 

mg/1 

0.1 

0.109 

109.0 

90-110% 

Nitrogen,  Nitrite 

GP24222/GN45485 

0.0040 

0.0 

mg/1 

0.05 

0.0508 

101.6 

90-110% 

Phosphorus,  Total 

GP24264/GN45556 

0.010 

0.00 

mg/1 

0.2 

0.187 

93.5 

90-110% 

Phosphorus,  Total 

GP24264/GN45556 

0.010 

0.00 

mg/1 

0.2 

0 .194 

97.0 

90-110% 

Solids,  Total  Dissolved 

GN45505 

10 

0.0 

mg/1 

Solids,  Total  Dissolved 

GN45505 

10 

0.0 

mg/1 

400 

396 

99.0 

90-110% 

Sulfate 

GP24222/GN45485 

0.50 

0.0 

mg/1 

5 

5 .42 

108.4 

90-110% 

Associated  Samples: 

Batch  GN45505:  DA11888-1, 
Batch  GN45605:  DA11888-1, 
Batch  GP24222:  DA11888-1, 
Batch  GP24264:  DA11888-1, 
(*)  Outside  of  QC  limits 


DA11888-3, 

DA11888-3, 

DA11888-3, 

DA11888-3, 


DA11888-5 

DA11888-5 

DA11888-5 

DA11888-5 
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DUPLICATE  RESULTS  SUMMARY 
GENERAL  CHEMISTRY 

Login  Number:  DA11888 
Account:  ERMCOGV  -  ERM-West,  Inc. 
Project:  Parkdale  Quarry  GW 


Analyte 

Batch  ID 

QC 

Sample 

Units 

Original 

Result 

DUP 

Result 

RPD 

QC 

Limits 

Alkalinity, 

Total  as  CaC03 

GN45605 

DA11850-1 

mg/1 

208 

211 

1 . 4 

0-20% 

Phosphorus, 

Total 

GP24264/GN45556 

DA11888-3 

mg/1 

0.98 

0.967 

1.0 

0-20% 

Solids,  Total  Dissolved 

GN45505 

DA11816-1 

mg/1 

438 

447 

2.0 

0-5% 

Associated  Samples: 

Batch  GN45505:  DA11888-1,  DA11888-3,  DA11888-5 
Batch  GN45605:  DA11888-1,  DA11888-3,  DA11888-5 
Batch  GP24264:  DA11888-1,  DA11888-3,  DA11888-5 
(*)  Outside  of  QC  limits 
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MATRIX  SPIKE  RESULTS  SUMMARY 
GENERAL  CHEMISTRY 

Login  Number:  DA11888 
Account:  ERMCOGV  -  ERM-West,  Inc. 
Project:  Parkdale  Quarry  GW 


Analyte 

Batch  ID 

QC 

Sample 

Units 

Original 

Result 

Spike 

Amount 

MS 

Result 

%Rec 

QC 

Limits 

Alkalinity,  Total  as  CaC03 

GN45605 

DA11828-2 

mg/1 

39.5 

100 

137 

97 . 7 

80-120% 

Bromide 

GP24222/GN45485 

DA11837-2 

mg/1 

0.0 

25 

24 . 5 

98.0 

80-120% 

Chloride 

GP24222/GN45485 

DA11837-2 

mg/1 

74 . 7 

250 

319 

97.7 

80-120% 

Fluoride 

GP24222/GN45485 

DA11837-2 

mg/1 

0.0 

50 

49.9 

99.8 

80-120% 

Nitrogen,  Nitrate 

GP24222/GN45485 

DA11837-2 

mg/1 

2.8 

5 

7 . 6 

96.0 

80-120% 

Nitrogen,  Nitrite 

GP24222/GN45485 

DA11837-2 

mg/1 

1.2 

2.5 

3.8 

104 . 0 

80-120% 

Phosphorus,  Total 

GP24264/GN45556 

DA11936-1 

mg/1 

0.050 

0.2 

0.247 

98.5 

90-110% 

Sulfate 

GP24222/GN45485 

DA11837-2 

mg/1 

37.0 

250 

275 

95.2 

80-120% 

Associated  Samples: 

Batch  GN45605:  DA11888-1,  DA11888-3,  DA11888-5 
Batch  GP24222:  DA11888-1,  DA11888-3,  DA11888-5 
Batch  GP24264:  DA11888-1,  DA11888-3,  DA11888-5 
(*)  Outside  of  QC  limits 

(N)  Matrix  Spike  Rec.  outside  of  QC  limits 
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MATRIX  SPIKE  DUPLICATE  RESULTS  SUMMARY 
GENERAL  CHEMISTRY 

Login  Number:  DA11888 
Account:  ERMCOGV  -  ERM-West,  Inc. 
Project:  Parkdale  Quarry  GW 


Analyte 

Batch  ID 

QC 

Sample 

Units 

Original 

Result 

Spike 

Amount 

MSD 

Result 

RPD 

QC 

Limit 

Alkalinity,  Total  as  CaC03 

GN45605 

DA11828-2 

mg/1 

39.5 

100 

134 

2.2 

20% 

Bromide 

GP24222/GN45485 

DA11837-2 

mg/1 

0.0 

25 

25.9 

5.6 

20% 

Chloride 

GP24222/GN45485 

DA11837-2 

mg/1 

74 . 7 

250 

334 

4.6 

20% 

Fluoride 

GP24222/GN45485 

DA11837-2 

mg/1 

0.0 

50 

53.1 

6.2 

20% 

Nitrogen,  Nitrate 

GP24222/GN45485 

DA11837-2 

mg/1 

2.8 

5 

8.0 

5.1 

20% 

Nitrogen,  Nitrite 

GP24222/GN45485 

DA11837-2 

mg/1 

1.2 

2.5 

3.7 

2.7 

20% 

Sulfate 

GP24222/GN45485 

DA11837-2 

mg/1 

37.0 

250 

300 

8.7 

20% 

Associated  Samples: 

Batch  GN45605:  DA11888-1,  DA11888-3,  DA11888-5 
Batch  GP24222:  DA11888-1,  DA11888-3,  DA11888-5 
(*)  Outside  of  QC  limits 

(N)  Matrix  Spike  Rec.  outside  of  QC  limits 
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DA11888X 


SGS  North  America  Inc. 


Sample  Summary 


ERM-West,  Inc. 

Paikdale  Quarry  GW 
Project  No:  0488586 


Job  No:  DA11888X 


Sample 

Collected 

Matrix 

Client 

Number 

Date  Time  By 

Received  Code  Type 

Sample  ID 

DA11888-1X  12/11/18  11:28  PM  12/12/18  AQ  Groimd  Water  WELL  1:PARKD ALE 


DA11888-3X  12/11/18  15:35  PM  12/12/18  AQ  Groimd  Water 


WELL  3:PARKDALE 


DA11888-5X  12/11/18  10:52  PM  12/12/18  AQ  Groimd  Water 


WELL  10:PARKDALE 


DA11888X 


Wheat  Ridge,  CO 


Section  2 


Subcontract  Lab  Data 


Report  of  Analysis 
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DA11888X 


ACZ  Laboratories,  Inc. 

2773  Downhill  Drive  Steamboat  Springs,  CO  80487  (800)  334-5493 

Analytical 

Report 

December  31,  2018 

Report  to; 

Bill  to; 

Scott  Heideman 

Scott  Heideman 

SGS  Accutest 

4036  Youngfield  Street 

Wheat  Ridge,  CO  80033 


SGS  Accutest 

4036  Youngfield  Street 

Wheat  Ridge,  CO  80033 


cc;  Janel  Mulholland,  Elizabeth  Sutcliffe,  Elizabeth  Bolstad 


Project  ID; 

ACZ  Project  ID:  L48880 


Scott  Heideman; 

Enclosed  are  the  analytical  results  for  sample(s)  submitted  to  ACZ  Laboratories,  Inc.  (ACZ)  on  December  14, 
2018.  This  project  has  been  assigned  to  ACZ's  project  number,  L48880.  Please  reference  this  number  in  all 
future  inquiries. 

All  analyses  were  performed  according  to  ACZ's  Quality  Assurance  Plan.  The  enclosed  results  relate  only  to 
the  samples  received  under  L48880.  Each  section  of  this  report  has  been  reviewed  and  approved  by  the 
appropriate  Laboratory  Supervisor,  or  a  qualified  substitute. 

Except  as  noted,  the  test  results  for  the  methods  and  parameters  listed  on  ACZ’s  current  NELAC  certificate 
letter  (#ACZ)  meet  all  requirements  of  NELAC. 

This  report  shall  be  used  or  copied  only  in  its  entirety.  ACZ  is  not  responsible  for  the  consequences  arising 
from  the  use  of  a  partial  report. 

All  samples  and  sub-samples  associated  with  this  project  will  be  disposed  of  after  January  30,  2019.  If  the 
samples  are  determined  to  be  hazardous,  additional  charges  apply  for  disposal  (typically  $1 1/sample).  If  you 
would  like  the  samples  to  be  held  longer  than  ACZ's  stated  policy  or  to  be  returned,  please  contact  your  Project 
Manager  or  Customer  Service  Representative  for  further  details  and  associated  costs.  ACZ  retains  analytical 
raw  data  reports  for  ten  years. 

If  you  have  any  questions  or  other  needs,  please  contact  your  Project  Manager. 


Max  Janicek  has  reviewed  and 
approved  this  report. 


ACIL 

L48880-1812311506  Page  1  of  19 
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DA11888X 


Laboratories,  Inc. 


2773  Downhill  Drive  Steamboat  Springs,  CO  80487(800)334-5493 


Inorganic  Analytical 
Results 


SGS  Accutest 

Project  ID: 

Sample  ID:  DA11 888X1 


ACZ  Sample  ID:  L48880-01 
Date  Sampled:  12/14/18  11:28 
Date  Received:  12/14/18 
Sample  Matrix:  Groundwater 


Wet  Chemistry 


Parameter  EPA  Method _ Dilution  Result  Qual  XQ  Units  MDL  PQL  Date  Analyst 


Residue,  Total  (TS)  @  SM2540B 

105C 

1 

930 

mg/L 

10 

20 

12/20/18  15:16 

Arizona  license  number:  AZ0102 


REPIN.02.06.05.01 

L48880-1812311506 
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DA11888X 


XICZ  Laboratories,  Inc. 

2773  Downhill  Drive  Steamboat  Springs,  CO  80487(800)334-5493 


Inorganic  Analytical 
Results 


SGS  Accutest 

ACZ  Sample  ID: 

L48880-02 

Project  ID: 

Date  Sampled: 

12/14/18  15:35 

Sample  ID:  DA11 888X3 

Date  Received: 
Sample  Matrix: 

12/14/18 

Groundwater 

Wet  Chemistry 

1  Parameter 

EPA  Method 

Dilution  Result 

Qual  XQ 

Units 

MDL 

PQL 

Date 

Analyst  | 

Residue,  Total  (TS)  @  SM2540B 

1 

1410 

mg/L 

10 

20 

12/20/18  15:17 

105C 

Arizona  license  number:  AZ0102 
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DA11888X 


Laboratories,  Inc. 


2773  Downhill  Drive  Steamboat  Springs,  CO  80487(800)334-5493 


Inorganic  Analytical 
Results 


SGS  Accutest 

Project  ID: 

Sample  ID;  DA1 1888X5 


ACZ  Sample  ID 
Date  Sampled 
Date  Received 
Sample  Matrix 


L48880-03 

12/14/18  10:52 

12/14/18 

Groundwater 


Wet  Chemistry 

{Parameter  EPA  Method 

Dilution  Result 

Qual  XQ 

Units 

MDL 

PQL 

Date 

Analyst  | 

Residue,  Total  (TS)  @  SM2540B 

105C 

2 

4320 

mg/L 

20 

40 

12/20/18  15:17 

kja 

Arizona  license  number:  AZ0102 
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DA11888X 


Laboratories,  Inc. 


2773  Downhill  Drive  Steamboat  Springs.  CO  80487  (800)  334-5493 


Inorganic 

Reference 


[Report  Header  Explanations 


Batch  A  distinct  set  of  samples  analyzed  at  a  specific  time 
Found  Value  of  the  QC  Type  of  interest 
Limit  Upper  limit  for  RPD,  in  %. 

Lower  Lower  Recovery  Limit,  in  %  (except  for  LCSS,  mg/Kg) 

MDL  Method  Detection  Limit.  Same  as  Minimum  Reporting  Limit  unless  omitted  or  equal  to  the  PQL  (see  comment  #5). 

Allows  for  instrument  and  annual  fluctuations. 


PCN/SCN  A  number  assigned  to  reagents/standards  to  trace  to  the  manufacturer’s  certificate  of  analysis 
PQL  Practical  Quantitation  Limit.  Synonymous  with  the  EPA  term  "minimum  level". 

OC  True  Value  of  the  Control  Sample  or  the  amount  added  to  the  Spike 

Rec  Recovered  amount  of  the  true  value  or  spike  added,  in  %  (except  for  LCSS,  mg/Kg) 

RPD  Relative  Percent  Difference,  calculation  used  for  Duplicate  QC  Types 

Upper  Upper  Recovery  Limit,  in  %  (except  for  LCSS,  mg/Kg) 

Sample  Value  of  the  Sample  of  interest 


|QC  Sample  Types 


AS  Analytical  Spike  (Post  Digestion) 

A5D  Analytical  Spike  (Post  Digestion)  Duplicate 

CCB  Continuing  Calibration  Blank 

CCV  Continuing  Calibration  Verification  standard 

DUP  Sample  Duplicate 

ICB  Initial  Calibration  Blank 

ICV  Initial  Calibration  Verificatjon  standard 

ICSAB  Inter-element  Correction  Standard  -  A  plus  B  solutions 

LCSS  Laboratory  Control  Sample  -  Soil 

LCSSD  Laboratory  Control  Sample  -  Soil  Duplicate 

LCSIV  Laboratory  Control  Sample  -  Water 


LCSWD 

Laboratory  Control  Sample  -  Water  Duplicate 

LFB 

Laboratory  Fortified  Blank 

LFM 

Laboratory  Fortified  Matrix 

LFMD 

Laboratory  Fortified  Matrix  Duplicate 

LRB 

Laboratory  Reagent  Blank 

MS 

Matrix  Spike 

MSD 

Matrix  Spike  Duplicate 

PBS 

Prep  Blank  -  Soil 

PBW 

Prep  Blank  -  Water 

PQV 

Practical  Quantitation  Verification  standard 

SDL 

Serial  Dilution 

[qC  Sample  Type  Explanations 


Blsnks  Verifies  that  there  is  no  or  minimal  contamination  in  the  prep  method  or  calibration  procedure. 

Control  Samples  Verifies  the  accuracy  of  the  method,  including  the  prep  procedure. 

Duplicates  Verifies  the  precision  of  the  instrument  and/or  method. 

Spikes/Fortified  Matrix  Determines  sample  matrix  interferences,  if  any. 

Standard  Verifies  the  validity  of  the  calibration. 


|ACZ  Qualifiers  (Qual) 


B  Analyte  concentration  detected  at  a  value  between  MDL  and  PQL.  The  associated  value  is  an  estimated  quantity. 

H  Analysis  exceeded  method  hold  time.  pH  is  a  field  test  with  an  immediate  hold  time. 

L  Target  analyte  response  was  below  the  laboratory  defined  negative  threshold. 

U  The  material  was  analyzed  for.  but  was  not  delected  above  the  level  of  the  associated  value. 

The  associated  value  is  either  the  sample  quantitation  limit  or  the  sample  detection  limit. 


Method  References 


(1)  EPA  600/4-83-020.  Methods  for  Chemical  Analysis  of  Water  and  Wastes,  March  1983.  ‘  ‘.i 

(2)  EPA  600/R-93-100.  Methods  for  the  Determination  of  Inorganic  Substances  in  Environmental  Samples,  August  1993. 

(3)  EPA  600/R-94-1 11.  Methods  for  the  Determination  of  Metals  in  Environmental  Samples  -  Supplement'l„W&y  1994. 

(4)  EPA  SW-846.  Test  Methods  for  Evaluating  Solid  Waste,  ' ' ' 

(5)  Standard  Methods  for  the  Examination  of  Water  and  Wastewater.  ' 


[coinmens 


)  QC  results  calculated  from  raw  data.  Results  may  vary  slightly  if  the  rounded  values  are  used  in  the  calculations, 

(2)  Soil,  Sludge,  and  Plant  matrices  for  Inoiganic  analyses  are  reported  on  a  dry  weight  basis. 

(3)  Animal  matrices  for  Inorganic  analyses  are  reported  on  an  "as  received"  basis. 

(4)  An  asterisk  in  the  "XQ"  column  indicates  there  is  an  extended  qualifier  and/or  certification  qualifier 
associated  with  the  result. 

(5)  If  the  MDL  equals  the  PQL  or  the  MDL  column  is  omitted,  the  PQL  is  the  reporting  limit. 


For  a  complete  list  of  ADZ'S  Extended  Qualifiers,  please  click; 


http://www.acz.conVnublic/extqualli.st.pdf 


REP001.03.15.02 
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DA11888X 


Laboratories,  inc. 


2773  Downhill  Drive  Steamboat  Springs,  CO  80487  (800)  334-5493 


Inorganic  QC 
Summary 


SGS  Accutest  ACZ  Project  ID:  L48880 


NOTE:  If  the  Rec%  column  is  null,  the  high/low  limits  are  in  the  same  units  as  the  result.  If  the  Rec%  column  Is  not  null,  then  the  high/low 
limits  are  in  %  Rec. 

Residue,  Total  (TS)  @  1 05C  SM2540B 


I  ACZ  ID 

Type 

Analyzed 

PCN/SCN 

QC 

Sample 

Found 

Units 

Rec% 

Lower 

Upper 

RPO 

Limit 

Qual 

WG463204 

WG463204PBW 

PBW 

12/20/18  15:15 

U 

mg/L 

-20 

20 

WG463204LCSW 

LCSW 

12/20/1815:15 

PCN57521 

420 

410 

mg/L 

98 

80 

120 

L48902-02DUP 

DUP 

12/20/18  15:20 

1760 

1760 

mg/L 

0 

10 
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DA11888X 


Laboratories,  Inc. 

2773  Downhill  Drive  Steamboat  Springs,  CO  80487  (800)  334-5493 


inorganic  Extended 


SGS  Accutest 

ACZ  Project  ID:  L48880 

|aczid  worknum  parameter 

METHOD 

QUAL  DESCRIPTION  | 

No  extended  qualifiers  associated  with  this  analysis 


REPAD.15.06.05.01 
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DA11888X 


Laboratories,  Inc. 


2773  Downhill  Drive  Steamboat  Springs,  CO  80487  (800)  334-5493 


RadioChemistry 
Analytical  Results 


SGS  Accutest 

Project  ID: 

Sample  ID:  DA11 888X1 

Locator: 


ACZ  Sample  ID: 
Date  Sampled: 
Date  Received: 
Sample  Matrix: 


L48880-01 

12/14/18  11:28 

12/14/18 

Groundwater 


Gross  Alpha  &  Beta,  total  Prep  Method: 

M900.0 


jParameter 

Measure  Date 

Prep  Date 

Result 

Error(+/-) 

LLD 

Units 

XQ  Analyst  I 

Gross  Alpha 

12/27/18  0:00 

19 

5.5 

9.6 

pCi/L 

sIm 

Gross  Beta 

12/27/18  0:00 

22 

4.1 

7.8 

pCi/L 

sIm 

Radium  226  Prep  Method: 

M903.1 


[parameter 

Measure  Date 

Prep  Date 

Result  Error(+/-) 

LLD 

Units 

XQ  Analyst  j 

Radium  226 

12/27/18  0:05 

1  0.2 

0.35 

pCi/L 

*  sIm 

Radium  228 

M904.0 

Prep  Method: 

[Parameter 

Measure  Date 

Prep  Date 

Result 

m 

o 

'J 

LLD 

Units 

XQ  Analyst  j 

Radium  228 

12/28/18  12:46 

1.5 

1.3 

1.3 

pCi/L 

amk 

Uranium,  Isotopic 

Eichrom  ACW03 

Prep  Method: 

[Parameter 

Measure  Date 

Prep  Date 

Result 

Error(+/-) 

LLD 

Units 

XQ  Analyst  I 

Uranium  234 

12/26/18  0:02 

16 

4.6 

4.7 

pCi/L 

*  djc 

Uranium  235 

12/26/18  0:02 

0.07 

1.4 

1.9 

pCi/L 

*  djc 

Uranium  238 

12/26/18  0:02 

9.06 

3.7 

3.5 

pCi/L 

*  djc 

Arizona  license  number:  AZ0102 
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DA11888X 


Laboratories,  Inc. 


2773  Downhill  Drive  Steamboat  Springs,  CO  80487  (800)  334-5493 


RadioChemistry 
Analytical  Results 


SGS  Accutest 

Project  ID: 

Sample  ID:  DA1 1888X3 

Locator; 


ACZ  Sample  ID: 
Date  Sampled: 
Date  Received: 
Sample  Matrix; 


L48880-02 

12/14/18  15:35 

12/14/18 

Groundwater 


Gross  Alpha  &  Bela,  total  Prep  Method: 

M900.0 


|Paranieter 

Measure  Date 

Prep  Date 

Result 

Error(+/-) 

LLD 

Units 

XQ  Analyst  I 

Gross  Alpha 

12/27/18  0:00 

47 

11 

15 

pCi/L 

sIm 

Gross  Beta 

12/27/18  0:00 

71 

9.3 

16 

pCi/L 

sIm 

Radium  226 

M903.1 

Prep  Method: 

1  Parameter 

Measure  Date 

Prep  Date 

Result 

Error(+/-) 

LLD 

Units 

XQ  Analyst 

Radium  226 

12/27/18  0:07 

2.3 

0.33 

0.34 

pCi/L 

*  sIm 

Radium  228  Prgp  Method: 

M904.0 


1  Parameter 

Measure  Date 

Prep  Date 

Result 

Error(+/-) 

LLD 

Units 

XQ  Analyst  I 

Radium  226 

12/28/18  12:46 

2.2 

1.3 

1.3 

pCi/L 

amk 

Uranium,  Isotopic 

Eichrom  ACW03 

Prep  Method: 

1  Parameter 

Measure  Date 

Prep  Date 

Result 

Error(+/-) 

LLD 

Units 

XQ  Analyst  1 

Uranium  234 

12/26/18  0:04 

21 

5.2 

3 

pCi/L 

*  djc 

Uranium  235 

12/26/18  0:04 

1.2 

1.9 

5.2 

pCi/L 

*  djc 

Uranium  238 

12/26/18  0:04 

9.99 

3.8 

2.7 

pCi/L 

*  djc 

Arizona  license  number:  AZ0102 
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DA11888X 


Laboratories,  Inc. 

2773  Downhill  Drive  Steamboat  Springs,  CO  80487  (800)  334-5493 


RadioChemistry 
Analytical  Results 


SGS  Accutest 

Project  ID: 
Sample  ID: 
Locator: 

DAI  1888X5 

ACZ  Sample  ID 
Date  Sampled 
Date  Received 
Sample  Matrix 

L48880-03 

12/14/18  10:52 

12/14/18 

Groundwater 

Gross  Alpha  &  Beta,  total 

M900.0 

Prep  Method: 

1  Parameter 

Measure  Date 

Prep  Date 

Result 

Error(+/-) 

LLD 

Units 

XQ  Anaivst 

Gross  Alpha 

12/27/18  0:00 

120 

31 

58 

pCi/L 

Sim 

Gross  Beta 

12/27/18  0:00 

200 

26 

74 

pCi/L 

sIm 

Radium  226 

Prep  Method: 

M903.1 

1  Parameter 

Measure  Date 

Prep  Date 

Result 

Error(+/-) 

LLD 

Units 

XQ  Analyst 

Radium  226 

12/27/18  0:08 

4.4 

0.46 

0.33 

pCi/L 

*  sIm 

Radium  228 

Prep  Method: 

M904.0 

1  Parameter 

Measure  Date 

Prep  Date 

Result 

Errorf-*-/-) 

LLD 

Units 

XQ  Anaivst 

Radium  228 

12/28/18  12:46 

3.1 

1.4 

1.3 

pCi/L 

amk 

Uranium,  Isotopic 

Prep  Method: 

Eichrom  ACW03 

1  Parameter 

Measure  Date 

Prep  Date 

Result 

Error(+/-) 

LLD 

Units 

XQ  Anaivst 

Uranium  234 

12/26/18  0:05 

25 

5 

1.9 

pCi/L 

*  djc 

Uranium  235 

12/26/18  0:05 

0.96 

1.3 

2.3 

pCi/L 

*  djc 

Uranium  238 

12/26/18  0:05 

17.2 

4.1 

2.8 

pCi/L 

*  djc 

Arizona  license  number:  AZ0102 


B968692l®1i23iti1506 
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DA11888X 


Laboratories,  Inc. 

2773  Downhill  Drive  Steamboat  Springs,  CO  80487  (800)  334-5493 


Radiochemistry 

Reference 


Report  Header  Explanations 


Batch 

Error(+/-) 

Found 

Limit 

LCL 

LLD 

PCN/SCN 

PQL 

OC 

Rec 

RER 

RPD 

UCL 

Sample 


A  distinct  set  of  samples  analyzed  at  a  specific  time 
Calculated  sample  specific  uncertainty 
Value  of  the  QC  Type  of  interest 
Upper  limit  for  RPD,  in  %. 

Lower  Control  Limit,  in  %  (except  for  LCSS,  mg/Kg) 

Calculated  sample  specific  Lower  Limit  of  Detection 

A  number  assigned  to  reagents/standards  to  trace  to  the  manufacturer's  certificate  of  analysis 
Practical  Quantitation  Limit 

True  Value  of  the  Control  Sample  or  the  amount  added  to  the  Spike 

Amount  of  the  true  value  or  spike  added  recovered,  in  %  (except  for  LCSS,  mg/Kg) 

Relative  Error  Ratio,  calculation  used  for  Dup.  QC  taking  into  account  the  error  factor. 
Relative  Percent  Difference,  calculation  used  for  Duplicate  QC  Types 
Upper  Control  Limit,  in  %  (except  for  LCSS,  mg/Kg) 

Value  of  the  Sample  of  interest 


|QC  Sample  Types 


DUP  Sample  Duplicate 

LCSS  Laboratory  Control  Sample  -  Soil 

LCSW  Laboratory  Control  Sample  -  Water 


MS/MSD  Matrix  Spike/Matrix  Spike  Duplicate 

PBS  Prep  Blank  -  Soil 

PBW  Prep  Blank  -  Water 


QC  Sample  Type  Explanations 


Blanks 

Control  Samples 
Duplicates 
Matrix  Spikes 


Verifies  that  there  is  no  or  minimal  contamination  in  the  prep  method  procedure. 
Verifies  the  accuracy  of  the  method,  including  the  prep  procedure. 

Verifies  the  precision  of  the  instrument  and/or  method. 

Determines  sample  matrix  interferences,  if  any. 


|ACZ  Qualifiers  (Qual) 


H  Analysis  exceeded  method  hold  time. 


Method  Prefix  Reference 


M  EPA  methodology,  including  those  under  SDWA,  CWA,  and  RCRA 

SM  Standard  Methods  for  the  Examination  of  Water  and  Wastewater. 

D  ASTM 

RP  DOE 

ESM  DOE/ESM 


I  Comments 


(1 )  Solid  matrices  are  reported  on  a  dry  weight  basis. 

(2)  Preparation  method:  "Method"  indicates  preparation  defined  in  analytical  method. 

(3)  QC  results  calculated  from  raw  data.  Results  may  vary  slightly  if  the  rounded  values  are  used  in  the  calculations. 

(4)  An  asterisk  in  the  "XQ"  column  indicates  there  is  an  extended  qualifier  and/or  cerfification 
qualifier  associated  with  the  result. 

For  a  complete  list  of  ACZ's  Extended  Qualifiers,  please  click:  httD://wwW.aCZ.COm/PUblic/extaualllSt.Ddf 
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DA11888X 


/ICZ 

2773  Downhill  Drive 


Laboratories,  Inc. 

steamboat  Springs,  CO  80487  (800)  334-5493 


SGS  Accutest 


Radiochemistry  QC 
Summary 


ACZ  Project  ID:  L48880 


NOTE:  If  the  Rec%  column  is  null,  the  high/low  limits  are  in  the  same  units  as  the  result. 


If  the  Rec%  column  is  not  null,  then  the  high/low  limits  are  in  %  Rec. 


Alpha 


WG463585 

L48894-02DUP 

L48894-03MS 

WG463100LCSWA 

WG463100PBW 

L48864-01DUP 


Beta 


M900.0 


Analyzed 


DUP-RER 

MS 

LCSW 

PBW 

DUP-RER 


12/27/18 

12/27/18  PCN57385 
12/27/18  PCN57385 
12/27/18 
12/27/18 


M900.0 


100 

66.67 


Units:  pCi/L 


Sample 

Error 

LLD 

Found 

Error 

LLD 

Rec% 

Lower 

Upper 

1.3 

2.2 

9 

3.2 

2.8 

9 

■ 

0.83 

1.1 

4 

110 

8.9 

4 

109 

67 

144 

77 

5.9 

0.83 

116 

67 

144 

-.2 

0.45 

0.81 

1.62 

3.6 

2.1 

1.7 

7 

2.8 

1.8 

0.53 


0.97 


Units:  pCi/L 


Error  LLD 


WG463585 


Error  LLD  Rec%  Lower  Upper  RPD/RER 


WG463100LCSWB 

LCSW 

12/27/18 

PCN56196 

66.67 

68 

4.3 

1.9 

102 

82 

122 

WG463100PBW 

PBW 

12/27/18 

-1.9 

1.4 

1.7 

3.4 

L48894-05MS 

MS 

12/27/18 

PCN56196 

100  6.9 

3 

6.9  100 

6.8 

12 

93 

82 

122 

L48894-02DUP 

DUP-RER 

12/27/18 

2.8 

2.8 

7.1  5.3 

3 

7.1 

L48864-01DUP 

DUP-RER 

12/27/18 

4 

2 

1.9  3.3 

2 

1.9 

Radium  226 

■ 

IV1903.1 

Uni 

_ _ 

Type 

QC  Sample 

Error 

LLD  Found 

Error 

LLD 

Rec% 

Lower 

WG463571 

WG463076PBW 

PBW 

12/27/18 

.09 

0.09 

0.28 

0.56 

WG463076LCSW 

LCSW 

12/27/18 

PCN57865 

20 

19 

0.55 

0.16 

95 

43 

148 

L48885-01DUP 

DUP-RER 

12/27/18 

0.18 

0.06 

0.09  .09 

0.09 

0.06 

L48894-04DUP 

DUP-RER 

12/27/18 

0.04 

0.09 

0.09  .16 

0.07 

0.1 

L48885-02MS 

MS 

12/27/18 

PCN57865 

20  0.15 

0.09 

0.11  20 

0.55 

0.17 

99 

43 

148 

0.61 

0.25 


Units:  pCI/L 


0.83 

1.05 


L48880-1812311506 
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Radiochemistry  QC 
Summary 


Laboratories,  Inc. 

2773  Downhill  Drive  Steamboat  Springs,  CO  80487  (800)  334-5493 


SGS  Accutest 


ACZ  Project  ID:  L48880 


NOTE:  If  the  Rec%  column  is  null,  the  high/low  limits  are  in  the  same  units  as  the  result.  If  the  Rec%  column  is  not  null,  then  the  high/low  limits  are  in  %  Rec. 

Radium  228 

1^1 

M904.0 

Units:  pCi/L 

1 _ _ 

Type 

Hnaiyzea  rurnafJN 

QC 

Sample 

Error 

LLD  Found 

Error 

LLD 

Rec% 

Lower  Upper  RPD/RER 

WG463689 

WG462911LCSW 

LCSW 

12/28/18  PCN57186 

9.58 

8.7 

1 

0.71 

91 

47  123 

WG462911PBW 

PBW 

12/28/18 

1.1 

0.65 

0.62 

1.24 

L48868-01DUP 

DUP-RER 

12/28/18 

0.75 

0.65 

0.65  ,42 

1.6 

1.7 

0.19 

2 

L48894-07DUP 

DUP-RER 

12/28/18 

0.6 

0.69 

0.7  .2 

0.7 

0.72 

0.41 

2 

L48868-01MS 

MS 

12/28/18  PCN57186 

9.58 

0.75 

0.65 

0.65  8.7 

1.1 

0.81 

83 

47  123 

Uranium  234 


Eichrom  ACW03 


Units:  pCi/L 


1  ACZ  ID 

Type 

Analyzed  PCN/SCN 

QC  Sample 

Error 

LLD 

Found 

Error 

LLD 

Rec% 

Lower 

RPD/RER 

WG463498 

WG463263PBW 

PBW 

12/26/18 

.03 

0.47 

0.84 

1.68 

WG463263LCSW 

LCSW 

12/26/18  RC180718-10 

98 

98 

7.9 

1 

100 

77 

122 

L48885-01DUP 

DUP-RER 

12/26/18 

4.4 

1.4 

1.1 

6 

1,7 

0.8 

0.73 

2 

L48894-05DUP 

DUP-RER 

12/26/18 

2.4 

1.1 

0.78 

3 

1.4 

2.4 

0.34 

2 

L488864)1MS 

MS 

12/26/18  RC180718-10 

98  1 

0.88 

0.79 

96 

8 

5.3 

97 

77 

122 

Uranium  235 

Eichrom  ACW03 

Units:  pCi/L 

_ _ 

Type 

QC  Sample 

Error 

LLD 

Found 

Error 

LLD 

Rec% 

Lower 

RPD/RER 

Limit 

WG463498 

WG463263PBW 

PBW 

12/26/18 

-.1 

0.34 

0.56 

1.12 

WG463263LCSW 

LCSW 

12/26/18  RC180718-10 

4.48 

3.4 

1.5 

0.42 

76 

42 

136 

L48885-01DUP 

DUP-RER 

12/26/18 

-0.22 

0.53 

0.77 

.77 

0.57 

1.3 

1.27 

2 

L48894-05DUP 

DUP-RER 

12/26/18 

0.11 

0.23 

0.31 

-.18 

0.37 

0.74 

0.67 

2 

L48886-01MS 

MS 

12/26/18  RC180718-10 

4.48  0.33 

0.37 

1.'’ 

3.2 

1.7 

2.7 

64 

42 

136 

L48880-1812311506 
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DA11888X 


2773  Downhill  Drive 


Laboratories,  Inc. 

steamboat  Springs,  CO  80487  (800)  334-5493 


SGS  Accutest 


Radiochemistry  QC 
Summary 


ACZ  Project  ID:  L48880 


NOTE:  If  the  Rec%  column  is  null,  the  high/low  limits  are  in  the  same  units  as  the  result.  If  the  Rec%  column  is  not  null,  then  the  high/low  limits  are  in  %  Rec. 


Uranium  238 

■■ 

■■ 

Eichrom  ACW03 

Units;  pCi/L 

1  lU 

Type 

Analyzed 

PCN/SCN 

QC  Sample 

Error 

LLD 

Found 

Error 

LLD 

Rec% 

Lower 

Upper  RPD/RER 

WG463498 

WG463263PBW 

PBW 

12/26/18 

.1 

0.34 

0.63 

1.26 

WG463263LCSW 

LCSW 

12/26/18 

RC180718-10 

97.5 

102 

8 

0.42 

105 

87 

124 

L48885-01DUP 

DUP-RER 

12/26/18 

3.22 

1.3 

0.76 

5.01 

1.5 

1.3 

0.9 

L48894-05DUP 

DUP-RER 

12/26/18 

3.17 

1.3 

0.31 

2.81 

1.3 

1.4 

0.2 

L48886-01MS 

MS 

12/26/18 

RC180718-10 

97.5  0.87 

0.67 

1.3 

107 

8.5 

5.8 

109 

87 

124 

L48880-1812311506 

00 

o 
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AICZ  Laboratories,  Inc. 

2773  Downhill  Drive  Steamboat  Springs,  CO  80487  (800)  334-5493 


SGS  Accutest 


RadChem  Extended 
Qualifier  Report 


ACZ  Project  ID:  L48880 


|acz  id 

WORKNUM 

PARAMETER 

METHOD 

QUAL 

DESCRIPTION 

L48880-01 

kft/G463571 

Radium  226 

M903.1 

DD 

Sample  required  dilution  due  to  matrix  color  or  odor. 

WG463498 

Uranium  234 

Eichrom  ACW03 

D1 

Sample  required  dilution  due  to  matrix. 

Uranium  235 

Eichrom  ACW03 

D1 

Sample  required  dilution  due  to  matrix. 

Uranium  238 

Eichrom  ACW03 

D1 

Sample  required  dilution  due  to  matrix. 

L48880-02 

1/VG463571 

Radium  226 

M903-1 

DD 

Sample  required  dilution  due  to  matnx  color  or  odor. 

WG463498 

Uranium  234 

Eichrom  ACW03 

D1 

Sample  required  dilution  due  to  matrix. 

Uranium  235 

Eichrom  ACW03 

D1 

Sample  required  dilution  due  to  matrix. 

Uranium  238 

Eichrom  ACW03 

D1 

Sample  required  dilution  due  to  matrix. 

L48860-03 

iA/G463571 

Radium  226 

M903.1 

DD 

Sample  required  dilution  due  to  matrix  color  or  odor. 

WG463498 

Uranium  234 

Eichrom  ACW03 

D1 

Sample  required  dilution  due  to  matrix. 

Uranium  235 

Eichrom  ACW03 

D1 

Sample  required  dilution  due  to  matrix. 

Uranium  238 

Eichrom  ACW03 

D1 

Sample  required  dilution  due  to  matrix. 

REPAD, 15.06.05.01 
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ACZ  Laboratories,  inc. 

2773  Downhill  Drive  Steamboat  Springs,  CO  80487  (800)  334-5493 


SGS  Accutest 


Certification 

Qualifiers 


ACZ  Project  ID:  L48880 


Radiochemistry 


iThe  following  parameters  are  not  offered  for  certification  or  are  not  covered  by  AZ  certificate  #AZ0102. 

Uranium  234 

Eichrom  ACW03 

Uranium  235 

Eichrom  ACW03 

Uranium  238 

Eichrom  ACW03 

The  following  parameters  are  not  offered  for  certification  or  are  not  covered  by  NELAC  certificate  #ACZ. 

Uranium  234 

Eichrom  ACW03 

Uranium  235 

Eichrom  ACW03 

Uranium  238 

Eichrom  ACW03 

REPAD.05.06.05.01 
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DA11888X 


Laboratories,  Inc. 

2773  Downhill  Drive  Steamboat  Springs,  CO  80487  (800)  334-5493 
SGS  Accutest 


Receipt  Verification 


Sample 

Receipt 


ACZ  Project  ID:  L48880 

Date  Received:  12/14/2018  13:57 
Received  By: 

Date  Printed:  12/17/2018 


YES 


1)  Is  a  foreign  soil  permit  included  for  applicable  samples? 

2)  Is  the  Chain  of  Custody  form  or  other  directive  shipping  papers  present? 

3)  Does  this  project  require  special  handling  procedures  such  as  CLP  protocol? 

4)  Are  any  samples  NRC  licensable  material? 

5)  If  samples  are  received  past  hold  time,  proceed  with  requested  short  hold  time  analyses? 

6)  Is  the  Chain  of  Custody  form  complete  and  accurate? 

7)  Were  any  changes  made  to  the  Chain  of  Custody  form  prior  to  ACZ  receiving  the  samples? 


Samples/Containers 


8)  Are  all  containers  intact  and  with  no  leaks? 

9)  Are  all  labels  on  containers  and  are  they  intact  and  legible? 

10)  Do  the  sample  labels  and  Chain  of  Custody  form  match  for  Sample  ID,  Date,  and  Time? 

1 1 )  For  presen/ed  bottle  types,  was  the  pH  checked  and  within  limits?  ^ 

12)  Is  there  sufficient  sample  volume  to  perform  all  requested  work? 

13)  Is  the  custody  seal  intact  on  all  containers? 

14)  Are  samples  that  require  zero  headspace  acceptable? 

15)  Are  all  sample  containers  appropriate  for  analytical  requirements? 

16)  Is  there  an  Hg-1631  trip  blank  present? 

17)  Is  there  a  VGA  trip  blank  present? 

18)  Were  all  samples  received  within  hold  time? 


Chain  of  Custody  Related  Remarks 


Client  Contact  Remarks 


Shipping  Containers 


Cooler  Id  Temp(°C)  Temp  RadlpR/Hr)  Custody  Seal 

Criteria (°C)  Intact? 


YES 


NO 


NA 


NO 


NA 


I  ^ 

X 

X 

^■i 

X 

I  X 

X 

X 

X 

X 

X 

X 

NA  indicates  Not  Applicable 


NA29696  2.4  <=6.0  15  Yes 

Was  ice  present  in  the  shipment  container(s)? 

Yes  -  Wet  ice  was  present  in  the  shipment  container (s) . 

Client  must  contact  an  ACZ  Project  Manager  if  analysis  should  not  proceed  for  samples  received 
outside  of  their  thermal  preservation  acceptance  criteria. 


REPAD  LPII  2012-03 
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ACZ  Laboratories,  Inc. 

2773  Downhill  Drive  Steamboat  Springs.  CO  80487  (800)  334-5493 


SGS  Accutest 


Sample 

Receipt 


ACZ  Project  ID:  L48880 

Date  Received:  12/14/2018  13:57 


Received  By: 

Date  Printed:  12/17/2018 

4 

The  preservation  of  the  following  bottle  types  is  not  checked  at  sample  receipt:  Orange  (oil  and 
grease),  Purple  (total  cyanide),  Pink  (dissolved  cyanide),  Brown  (arsenic  speciation),  Sterile  (fecal 
conform),  EDTA  (sulfite),  HCI  preserved  vial  (organics).  Na2S203  preserved  vial  (organics),  and  HG- 
1631  (total/dissolved  mercury  by  method  1631). 
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DA11888X 


ustod 


LH^o 

CHAIN  OF  CUSTODY 

SGS  North  America  Inc.  -  Wheat  Ridge 
4036  Youngfield  Street  Wheat  RMge,  CO  80033 
TEL;  303-425-6021  FAX;  303-425-6864 


Page  1  of  1 


Client  /  Rsporttng  Information 

Protect  Information 

Requested  Analvsls  ( see  TEST 

CODE  sheet) 

Company  Name; 

SGS  North  Amerfca  Inc. 

Project  Name: 

DA11888X 

Gross  Alpha  +  Beta  +  total  solids 

r^‘ 

C5- 

eo 

§ 

C4 

<N 

a 

o: 

Isotopic  Uranium  A  <■  U/  0 

-- 

- 

OW  •  Drinking  Water 
QW  •  Ground  Water 
WW.  Water 

8W  -  Surface  Water 
SO -Soil 

8L- Sludge 
8ED-Sedirr>ern 
oi-bu 

UQ- other  Uqiid 
MR -Air 

SOL  -  Other  Sold 
WP-VWpe 
FB-Field  Blank 
EB-Equipment  Blank 
RB*  Rinse  BtarA 
TB-Trlp  Blank 

street  Address 

403fi  Youngfield  Street 

Street 

SHno  Information  ( B  dtfTerent  from  Raport  to) 

CKy  State  Zip 

Wheat  Ridge.  CO  8003: 

City  State 

Company  Name 

Pfo)act  Contact  E-maH 

Jaremy.  dacha  nt^sgs.  com 

Project# 

Street  Address 

Phorta#  Fax# 

303-425-6021 

Client  Pteohase  Order# 

City  State  Zv 

Samplarfs)  NBn>e{s)  Phono 

PM 

Project  Manager 

Attention; 

SOS 

Sampef 

Field  ID  /  Point  of  Collection 

MEOHIDt\M# 

Coteetion 

Meets 

•  ofbollae 

Number  of  prvMived  Bottles 

Date 

Urns 

Sampled 

t»y 

i 

I 

i 

r 

3 

§ 

s 

z 

1 

o 

i 

Z 

LAB  USE  ONLY 

IX 

DA11888X 

12/11/18 

11:28:00  AW 

PM 

AQ 

X 

X 

X 

3X 

DA118B8X 

12/11/18 

3:36:00  PM 

PM 

AQ 

X 

X 

X 

5X 

DA11888X 

12/11/18 

10:52:00  AM 

PM 

AQ 

X 

X 

X 

T umaround  Tai>e  ( Business  days) 

Data  Deliverable  Information 

Comr 

nents/. 

Special 

Instruci 

ilorts 

FED-EX  Traddnef 


Bode  Order  Conl'ct  V 


DA11888X 


ro 

Ca> 


oi 

o 

O) 


T) 

0) 

(Q 

CD 

CD  . 

O 


Sy  (SOS  PMI;  f  Date: 


n  Standard  to  Day  (businasa) 
Q  5  Buainaaa  Daya  RUSH 
Q  SBuainassDaysRUSH 
Q  2  Butinasa  Days  RUSH 
.  Q  _1  ^sinasB  Day  EMERGENCY 
nn  other  42 


i~  I  Commercial  "A”  (Level  1J 

I  I  (Joinmefclal  "8"  (  Level  2) 

I  1  RWTI  (Levels) 

I  I  FULT1  (Level 4) 

I  I  Commercial  “C" 


r  I  State  Forma 
r  i  EDO  Format 

\  I  Other _ 

□ 

El 


EpnergWKy  &  Rush  VA  data  avalable  via  Lablink  Approval  rteeded  tor  RUSH/Emeraeney  TAT 


Commarclal  *A’  >  Resiits  Only 
CornmerciaJ  "B"  =  Raautta  ♦  QC  Summary 
Ccmmefcial  *C' »  RaauWa  ♦  QC  Surnitwy  ♦  ParBal  Raw  data 


Z0: 


SamplB  Custody  must  be  dommtnted  below  each  time  samplas  changB  pot— wtow,  jncludlng  courier  dallvafy, 


http:/yVww.sgs.cQm/en/t9fTns-^ncI>conditions 


y) 


RefinquistMd  by  Samptor. 


•  fURnqeblwd  by  Sampler 


nil  Hi  ^ 


Reltequtahed  By. 

2 


i3:S7 


RaHnquIthed  By: 

4 


Received  By; 

2 


Received  By: 

4 


D  bnaci 

O  NolhiliKt 


Preserved  whete  applicaWc 

O_ Therm.  O: 


On  Ice 

O 


z 


Wheat  Ridge,  CO 


Section  3 


Misc.  Forms 


Custody  Documents  and  Other  Forms 


Includes  the  following  where  applicable: 
•  Chain  of  Custody 
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DA11888X 


CHAIN  OF-^USTODY 


Page  _ 


of 


4036  Youngfleld  Street,  Wheat  Ridge,  CO  00033 
TEL:  303-425*6021  FAX;  303-425-6854 
www.accutesl.com 


Bottle  Order  Control  # 


Client  /  Reporting  Information 

Project  Information 

Requested  Analysis  (see  TEST  CODE  sheet) 

Matrix  Codes 

Con,p.™:  . 

PrcicctN,™: 

9 

rt 

( 

s 

1 

1 

1 

IL 

U 

1 

1 

<5 

1. 

S 

o 

Q 

tA 

§ 

s' 

\ 

M) 

9- 

V 

a 

1 

VI 

1 

> 

o 

CW 

1^ 

.s,5 

H 

1 

'  y> 

§ 

i 

1 

qO 

DW  -  Drinking  Water 
QW  •  Ground  Water 
WW  -  Water 

SW  -  Surface  Water 
SO  -  Soil 

SL-  Sludge 
SED-SedIment 
01-011 

LIO  -  Other  Liquid 
AIR -Air 

SOL  -  Other  Solid 
WP  -  Wipe 
FB-FieW  Blank 
EB-Equlpmen!  Blank 
RB-  Rinse  Blank 
TB-Trip  Blank 

SWM:  ifSS  noo 

Street: 

? 

Billing  Information  (if  different  from  Report  tol 

city,  Slate:  O^nVer,  CQ 

City.  State: 

Prelect  ConlM 

P"*”'*:  0^  8668 

Street  Address:  ^ 

Phone:  "1 H 1 

Email:  ^r\ 

Client  Purchase  Order 

City,  State  ZIP: 

Sampler(s)  Name(s):  ^  R 

Project  Manager: 

Attention: 

Reid  ID  /  Point  of  Collection 

^  Cc^lection 

Number  of  preserved  Bottles 

Cate 

Time 

Sampled 

by 

Matrix 

/^QlbviJes 

UJ 

1 

u 

X 

5 

i 

I 

a 

i 

1 

2 

8 

5 

o 

1 

i 

LAB  USE  ONLY 

VvMH  1  •  laAdaU, 

I’-lidl? 

IP2Lg 

GW 

(2. 

5 

i 

t 

X 

X 

X 

X 

X 

X 

X 

>/ 

>< 

tS-l 

In/ ail  ■1'>0jA:<L»L  OtiP 

ij|ii  b 

IFiT 

\ 

? 

i 

U 

) 

W 

XI 

f 

rl 

pi3 

fefVAjlc 

liju  III 

\ 

(X 

5 

(i> 

1 

y 

X 

X 

X 

X 

X 

X 

X 

w.2l\  3  ParU«>ali<. 

is:»' 

17- 

H 

(fl 

1 

'0 

Wal  lO 

t*l4s 

lO'glx. 

V2. 

5 

k 

1 

.X 

X 

X 

X 

X 

;x 

X 

X 

07" 

W.tl 

w'S^ 

1/ 

•1 

17 

lo 

\ 

y 

13- 

9 

oc. 

‘ 

FEO-EX  Tracking# 

SGS  Job  # 

CO 


Turnaround  Time  (Business  days) 


)ata  Deliverable  Information 


Comments  /  Special  Instructions 


Special  Reporting  InstruOiona 

Q  Report  in  PPB 
r~|Reportln  PPM 
nReportMDLs 


'  Std.  10  Business  Days 

□  5  Day  RUSH 

□  3  Day  Emergency 

□  2  Day  Emergency 
n  1  Day  Emergency 

Emergency  S  Rush  T/A  data  available  VIA  LabLink.  RUSH  TAT  approval  needed. 


□  Commercial  “A"  (Level  1,  Reaulte  Only) 

[S  Commercial  "B"  (Level  2,  Results  ■*  QC  Summary) 
|~~|  COMMBN  (Results/QC/Narrative) 

I  I  COMMBN+  [Resulta/QC/Narratlve  (+  chromatograms]] 
I  I  REDT2 

□  FULT1  I  I  EDD  Format 


Sample  Custody  must  be  documente^below  each  time  samples  change  possession,  Including  courier  delivery. 


iwMiins.  .  ^ 

LZ 


Relinquished  By; 
2 


iobySwnplofT  |Dale/Tlme: 

ntact  Not  intact  Q  Absent  Q 


inTl  oni»  |-J/ 


Preserved  where  applicable  Cooler  Temp.  *C: 

- nn  ^ - 


Form  MSQA  064-01,  RV  6/19/17 

littp://ww.v.sua.con}/terms-ancj-condjtlons 


DA11888X:  Chain  of  Custody 
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SG$^ 


DA11888X 


SGS  Accutest  Sample  Receipt  Summary 


Job  Number:  DA1 1888  Client:  ERM 

Date /Time  Received:  12/12/2018  5:05:00  PM  Delivery  Method: 


Project:  PARKDALE 


Airbill  #'s:  MD 


Cooler  Temps  (Initial/Adjusted):  #1: 

.1/1.11: 

Cooler  Securitv 

Y 

or  N 

Y 

1 .  Custody  Seals  Present: 

0 

□ 

3.  COC  Present: 

0 

2.  Custody  Seals  Intact: 

0 

□ 

4.  SmpI  Dates/Time  OK 

0 

Cooler  Temoerature 

Y  or 

N 

1.  Temp  criteria  achieved: 

0 

□ 

2.  Cooler  temp  verification: 

Bar  Therm; 

3.  Cooler  media: 

Ice  (Bag) 

4.  No.  Coolers: 

1 

Qualitv  Control  Preservation 

Y  or 

N 

N/A 

1 .  Trip  Blank  present  /  cooler; 

□ 

□ 

0 

2.  Trip  Blank  listed  on  COC: 

□ 

□ 

0 

3.  Samples  preserved  properly: 

0 

□ 

4.  VOCs  headspace  free: 

□ 

□ 

0 

CJ 


or  N 


□ 

□ 


Samole  Intearitv  •  Documentation 

Y 

or 

N 

1 .  Sample  labels  present  on  bottles: 

0 

□ 

2.  Container  labeling  complete: 

0 

□ 

3.  Sample  container  label  /  COC  agree: 

0 

□ 

Samole  Intearitv  -  Condition 

Y 

or 

N 

1.  Sample  recvd  within  HT: 

0 

u 

2.  All  containers  accounted  for: 

0 

□ 

3.  Condition  of  sample: 

Intact 

Samole  Intearitv  -  Instructions 

Y 

or 

N 

N/A 

1 .  Analysis  requested  is  clear: 

0 

□ 

2.  Bottles  received  for  unspecified  tests 

□ 

0 

3.  Sufficient  volume  recvd  for  analysis: 

0 

□ 

4.  Compositing  instructions  clear: 

□ 

□ 

0 

5.  Filtering  instructions  clear: 

□ 

□ 

0 

DA11888X:  Chain  of  Custody 
Page  2  of  2 
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Vi 


SG$ 

Wheat  Ridge,  CO 


06/03/19 


The  results  set  forth  herein  are  provided  by  SGS  North  America  Inc. 


e- Hardcopy  2.0 

Automated  Report 


Technical  Report  for 


ERM-West,  Inc. 

Paikdale  Quarry  GW 
Proj#  0488586 

SGS  Job  Numben  DA15855 
Sampling  Dates:  05/13/19  -  05/14/19 


Report  to: 


ERM-West,  Inc. 

555  17tb  Street  Suite  #1700 
Denver,  CO  80111 
zack.  waiter  @enn.  com 

ATTN:  Zack  Walter 


Total  number  of  pages  in  report:  35 


Test  results  contained  widiin  diis  data  package  meet  the  requirements 
of  the  National  Environmental  Laboratory  Accreditation  Program 
and/or  state  specific  certiflcation  programs  as  applicable. 


Scott  Heideman 
Laboratory  Director 


Client  Service  contact:  Carissa  Cumine  303-425-6021 

Certifieatioiis:  CO  (C000049),  ID  (C000049),  NE  (NE-OS-06-04),  ND  (R-027),  NJ(CO007),  OK(D9942) 
UT  (NELAP  C000049),  LA  (LA150028),  TX  (T104704511),  WY  (8TMS-L) 


This  report  shall  not  be  reproduced,  except  in  its  entirety,  without  the  written  approval  of  SGS. 
Test  results  relate  only  to  samples  analyzed. 


SGS  North  America  Inc.  •  4036  Youngfield  St  •  Wheat  Ridge,  CO  80033-3862  •  tel:  303-425-6021  • 

SGS  is  the  sole  authority  for  authorizing  edits  or  modifications  to  this  document.  Please  share  your  ideas  about 

Unauthorized  modification  of  this  report  is  strictly  prohibited.  how  we  can  serve  you  better  at: 

Review  standard  terms  at:  http://www.sgs.com/en/terms-and-conditions  EHS.US.CustomerCare@sgs.com 


fax:  303-425-6854 
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DA15855 


SGS  North  America  Inc. 


Sample  Summary 


ERM-West,  Inc. 

Paikdale  Quarry  GW 
Project  No:  Proj#  0488586 


Job  No:  DA15855 


Sample 

Collected 

Matrix 

Client 

Number 

Date  Time  By 

Received  Code  Type 

Sample  ID 

DA15855-1  05/14/19 

DA15855-1F  05/14/19 

DA15855-3  05/13/19 

DA15855-3F  05/13/19 

DA15855-5  05/13/19 

DA15855-5F  05/13/19 


13:00  ZW  05/15/19 

13:00  ZW  05/15/19 

13:20  ZW  05/15/19 

13:20  ZW  05/15/19 

16:30  ZW  05/15/19 

16:30  ZW  05/15/19 


AQ  Groimd  Water 

AQ  Groimdwater  Filtered 

AQ  Groimd  Water 

AQ  Groimdwater  Filtered 

AQ  Ground  Water 

AQ  Groimdwater  Filtered 


WELL  1 

WELL  1 

WELL  3  PARKDALE 

WELL  3  PARKDALE 

WELL  10 

WELL  10 


DA15855 


CASE  NARRATIVE  /  CONFORMANCE  SUMMARY 


Client:  ERM-West,  Inc.  Job  No  DA15855 

Site:  Parkdale  Quarry  GW  Report  Date  6/3/2019  5:54:09  PM 

On  05/15/2019,  3  sample(s),  0  Trip  Blank(s),  and  0  Field  Blank(s)  were  received  at  SGS  North  America  Inc.  (SGS)  at  a  temperature 
of  2.2  “C.  The  samples  were  intact  and  properly  preserved,  unless  noted  below.  An  SGS  Job  Number  of  DAI  5855  was  assigned  to 
the  project.  The  lab  sample  ID,  client  sample  ID,  and  date  of  sample  collection  are  detailed  in  the  report’s  Results  Summary. 

Specified  quality  control  criteria  were  achieved  for  this  job  except  as  noted  below.  For  more  information,  please  refer  to  the 
analytical  results  and  QC  summary  pages. 


Metals  Analysis  By  Method  EPA  200.7 

Matrix:  AQ  Batch  ID:  MP28042 

■  All  samples  were  digested  and  analyzed  within  the  recommended  method  holding  time. 

■  All  method  blanks  for  this  batch  meet  method  specific  criteria. 

■  Sample(s)  DA15903-1FMS,  DAI 5903- IFMSD  were  used  as  the  QC  samples  for  the  metals  analysis. 

■  MP28042-MB1  for  Silicon:  All  sample  results  >10x  method  blank  concentration. 

Metals  Analysis  By  Method  EPA  200.8 

Matrix:  AQ  Batch  ID:  MP28044 

■  All  samples  were  digested  and  analyzed  within  the  recommended  method  holding  time. 

■  All  method  blanks  for  this  batch  meet  method  specific  criteria. 

■  Sample(s)  DA15925-1  AMS,  DA15925-1 AMSD  were  used  as  the  QC  samples  for  the  metals  analysis. 

■  The  matrix  spike  (MS)  recovery(s)  of  Sodium  are  outside  control  limits.  Spike  amount  low  relative  to  the  sample  amount. 
Refer  to  lab  control  or  spike  blank  for  recovery  information. 

■  DA15855-1F  and  -5F  for  Cobalt:  Elevated  detection  limit  due  to  dilution  required  for  possible  matrix  interference. 

■  MP28044-MB1  for  Iron:  All  sample  results  <  RL  or  >  lOx  MB  concentration. 

General  Chemistry  By  Method  EPA  365.1 

Matrix:  AQ  Batch  ID:  GP25206 

■  All  samples  were  prepared  and  analyzed  within  the  recommended  method  holding  time. 

■  All  method  blanks  for  this  batch  meet  method  specific  criteria. 

■  Sample(s)  DA16059-1MS,  DA15986-1DUP  were  used  as  the  QC  samples  for  the  Phosphorus,  Total  analysis. 

■  The  duplicate  RPD(s)  for  Phosphorus,  Total  are  outside  control  limits  for  sample  GP25206-D1.  RPD  acceptable  due  to  low 
duplicate  and  sample  concentrations. 

General  Chemistry  By  Method  EPA300.0/SW846  9056 A 

Matrix:  AQ  Batch  ID:  GP25118 

■  All  samples  were  prepared  and  analyzed  within  the  recommended  method  holding  time. 

■  All  method  blanks  for  this  batch  meet  method  specific  criteria. 

■  Sample(s)  DA15856-3MS,  DA15856-3MSD  were  used  as  the  QC  samples  for  the  Chloride,  Nitrogen,  Nitrate,  Sulfate, 
Chloride  analysis. 
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General  Chemistry  By  Method  SM  2320B-2011 

Matrix:  AQ  Batch  ID:  GN47063 

■  All  samples  were  analyzed  within  the  recommended  method  holding  time. 

■  All  method  blanks  for  this  batch  meet  method  specific  criteria. 

■  Sample(s)  DA15692-4MS,  DA15692-4MSD,  DA16000-1DUP  were  used  as  the  QC  samples  for  the  Alkalinity,  Total  as 
CaC03  analysis. 

General  Chemistry  By  Method  SM  2540C-2011 

Matrix:  AQ  Batch  ID:  GN46967 

■  All  samples  were  analyzed  within  the  recommended  method  holding  time. 

■  All  method  blanks  for  this  batch  meet  method  specific  criteria. 

■  Sample(s)  DA15829-1DUP  were  used  as  the  QC  samples  for  the  Solids,  Total  Dissolved  analysis. 


SGS  certifies  that  data  reported  for  samples  received,  listed  on  the  associated  custody  chain  or  analytical  task  order,  were  produced 
to  specifications  meeting  SGS's  Quality  System  precision,  accuracy  and  completeness  objectives  except  as  noted. 

Estimated  non-standard  method  measurement  uncertainty  data  is  available  on  request,  based  on  quality  control  bias  and  implicit  for 
standard  methods.  Acceptable  uncertainty  requires  tested  parameter  quality  control  data  to  meet  method  criteria. 

SGS  is  not  responsible  for  data  quality  assumptions  if  partial  reports  are  used  and  recoimnends  that  this  report  be  used  in  its 
entirety.  This  report  is  authorized  by  SGS  indicated  via  signature  on  the  report  cover. 
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DA15855 


Summary  of  Hits 

Job  Number:  DA15855 


Account: 

Project: 

Collected: 


ERM-West,  Inc. 
Parkdale  Quarry  GW 
05/13/19  thru  05/14/19 


Page  1  of  2 


Lab  Sample  ID 
Analyte 

Client  Sample  ID  Result/ 

Qual 

RL 

MDL 

Units 

Method 

DA15855-1 

WELL  1 

Alkalinity,  Total  as  CaC03  188 

5.0 

mg/1 

SM  2320B-2011 

Cbloride 

7.5 

5.0 

mg/1 

EPA300.0/SW846  9056A 

Nitrogen,  Nitrate 

6.5 

0.25 

mg/1 

EPA300.0/SW846  9056A 

Pbospborus,  Total  0.31 

0.010 

mg/1 

EPA  365.1 

Solids,  Total  Dissolved  417 

10 

mg/1 

SM  2540C-2011 

Sulfate 

95.8 

5.0 

mg/1 

EPA300.0/SW846  9056A 

DA15855-1F 

WELL  1 

Arsenic 

0.40 

0.40 

ug/1 

EPA  200.8 

Barium 

20.7 

4.0 

ug/1 

EPA  200.8 

Calciiun 

75800 

800 

ug/1 

EPA  200.8 

Iron 

122 

20 

ug/1 

EPA  200.8 

Magnesium 

15100 

200 

ug/1 

EPA  200.8 

Manganese 

2.9 

2.0 

ug/1 

EPA  200.8 

Molybdenum 

18.8 

2.0 

ug/1 

EPA  200.8 

Potassium 

3030 

400 

ug/1 

EPA  200.8 

Selenium 

3.8 

0.80 

ug/1 

EPA  200.8 

Silicon 

7640 

50 

ug/1 

EPA  200.7 

Sodiiun 

23100 

1000 

ug/1 

EPA  200.8 

Uranium 

13.7 

0.40 

ug/1 

EPA  200.8 

DA15855-3 

WELL  3  PARKDALE 

Alkalinity,  Total  as  CaC03  168 

5.0 

mg/1 

SM  2320B-2011 

Cbloride 

9.9 

2.5 

mg/1 

EPA300.0/SW846  9056A 

Nitrogen,  Nitrate 

2.6 

0.25 

mg/1 

EPA300.0/SW846  9056A 

Pbospborus,  Total  0.41 

0.010 

mg/1 

EPA  365.1 

Solids,  Total  Dissolved  318 

10 

mg/1 

SM  2540C-2011 

Sulfate 

55.7 

2.5 

mg/1 

EPA300.0/SW846  9056A 

DA15855-3F 

WELL  3  PARKDALE 

Arsenic 

0.43 

0.40 

ug/1 

EPA  200.8 

Barium 

18.9 

4.0 

ug/1 

EPA  200.8 

Calciiun 

48100 

800 

ug/1 

EPA  200.8 

Iron 

82.2 

20 

ug/1 

EPA  200.8 

Magnesium 

10600 

200 

ug/1 

EPA  200.8 

Manganese 

12.8 

2.0 

ug/1 

EPA  200.8 

Molybdenum 

155 

2.0 

ug/1 

EPA  200.8 

Nickel 

11.2 

4.0 

ug/1 

EPA  200.8 

Potassium 

2130 

400 

ug/1 

EPA  200.8 

Selenium 

2.2 

0.80 

ug/1 

EPA  200.8 

CO 
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Job  Number:  DA15855 


Account: 

Project: 

Collected: 


ERM-West,  Inc. 
Parkdale  Quarry  GW 
05/13/19  ttiru  05/14/19 
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Lab  Sample  ID  Client  Sample  ID 
Analyte 

Result/ 

Qual 

RL 

MDL 

Units 

Method 

Silicon 

10700 

50 

ug/1 

EPA  200.7 

Sodium 

28200 

1000 

ug/1 

EPA  200.8 

Uranium 

19.7 

0.40 

ug/1 

EPA  200.8 

DA15855-5  WELL  10 

Alkalinity,  Total  as  CaC03 

228 

5.0 

mg/1 

SM  2320B-2011 

Cbloride 

7.5 

2.5 

mg/1 

EPA300.0/SW846  9056A 

Nitrogen,  Nitrate 

0.087 

0.050 

mg/1 

EPA300.0/SW846  9056A 

Pbospborus,  Total 

0.81 

0.010 

mg/1 

EPA  365.1 

Solids,  Total  Dissolved 

420 

10 

mg/1 

SM  2540C-2011 

Sulfate 

85.9 

2.5 

mg/1 

EPA300.0/SW846  9056A 

DA15855-5E  WELL  10 

Arsenic 

0.40 

0.40 

ug/1 

EPA  200.8 

Barium 

34.0 

4.0 

ug/1 

EPA  200.8 

Calciiun 

76400 

800 

ug/1 

EPA  200.8 

Copper 

5.2 

4.0 

ug/1 

EPA  200.8 

Iron 

140 

20 

ug/1 

EPA  200.8 

Magnesium 

14800 

200 

ug/1 

EPA  200.8 

Manganese 

5.0 

2.0 

ug/1 

EPA  200.8 

Molybdenum 

7.3 

2.0 

ug/1 

EPA  200.8 

Potassium 

1640 

400 

ug/1 

EPA  200.8 

Selenium 

1.2 

0.80 

ug/1 

EPA  200.8 

Silicon 

13200 

50 

ug/1 

EPA  200.7 

Sodium 

20000 

1000 

ug/1 

EPA  200.8 

Uranium 

16.7 

0.40 

ug/1 

EPA  200.8 

CO 
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Wheat  Ridge,  CO 
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B 
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Client  Sample  ID: 

WELL  1 

Lah  Sample  ID: 

DA15855-1 

Date  Sampled: 

05/14/19 

Matrix: 

AQ  -  Groimd  Water 

Date  Received: 

05/15/19 

Percent  Solids: 

n/a 

Project: 

ParLdale  Qitarry  GW 

General  Chemistry 


Analyte 

Result 

RL 

Units 

DF 

Analyzed 

By 

Method 

Alkalinity,  Total  as  CaC03 

188 

5.0 

mg/1 

1 

05/23/19  10:00 

PV 

SM  2320B-2011 

Chloride 

7.5 

5.0 

mg/1 

10 

05/15/19  11:45 

JB 

EPA300.0/SW846  9056A 

Nitrogen,  Nitrate 

6.5 

0.25 

mg/1 

25 

05/15/19  12:51 

JB 

EPA300.0/SW846  9056A 

Phosphorus,  Total 

0.31 

0.010 

mg/1 

1 

05/24/19  15:37 

AM 

EPA  365.1 

Solids,  Total  Dissolved 

417 

10 

mg/1 

1 

05/16/19 

SK 

SM  2540C-2011 

Sulfate 

95.8 

5.0 

mg/1 

10 

05/15/19  11:45 

JB 

EPA300.0/SW846  9056A 

RL  =  Reporting  Limit 
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Client  Sample  ID: 

WELLl 

Lah  Sample  ID: 

DA15855-1F 

Date  Sampled: 

05/14/19 

Matrix: 

AQ  -  Groimdvrater  Filtered 

Date  Received: 

05/15/19 

Percent  Solids: 

n/a 

Project: 

Parisdale  Qitarry  GW 

Dissolved  Metals  Analysis 


Analyte 

Result 

RL 

Units 

DF 

Prep 

Analyzed  By 

Method 

Prep  Method 

Aluminum 

<  100 

100 

ug/1 

2 

05/16/19 

05/16/19 

EP 

EPA  200.8  1 

EPA  200.8  ® 

Antimony 

<  0.80 

0.80 

ug/1 

2 

05/16/19 

05/16/19 

EP 

EPA  200.8  1 

EPA  200.8  ® 

Arsenic 

0.40 

0.40 

ug/1 

2 

05/16/19 

05/16/19 

EP 

EPA  200.8  1 

EPA  200.8  ® 

Barium 

20.7 

4.0 

ug/1 

2 

05/16/19 

05/16/19 

EP 

EPA  200.8  1 

EPA  200.8  ® 

Cadmium 

<  0.20 

0.20 

ug/1 

2 

05/16/19 

05/16/19 

EP 

EPA  200.8  1 

EPA  200.8  ® 

Calciimr 

75800 

800 

ug/1 

2 

05/16/19 

05/16/19 

EP 

EPA  200.8  1 

EPA  200.8  ® 

Chromiinn 

<  4.0 

4.0 

ug/1 

2 

05/16/19 

05/16/19 

EP 

EPA  200.8  1 

EPA  200.8  6 

Cohalt  “ 

<  1.0 

1.0 

ug/1 

5 

05/16/19 

05/17/19 

EP 

EPA  200.8  3 

EPA  200.8  ® 

Copper 

<  4.0 

4.0 

ug/1 

2 

05/16/19 

05/16/19 

EP 

EPA  200.8  1 

EPA  200.8  6 

Iron 

122 

20 

ug/1 

2 

05/16/19 

05/17/19 

EP 

EPA  200.8  3 

EPA  200.8  ® 

Lead 

<  1.0 

1.0 

ug/1 

2 

05/16/19 

05/16/19 

EP 

EPA  200.8  1 

EPA  200.8  ® 

Magnesiiun 

15100 

200 

ug/1 

2 

05/16/19 

05/16/19 

EP 

EPA  200.8  1 

EPA  200.8  ® 

Manganese 

2.9 

2.0 

ug/1 

2 

05/16/19 

05/16/19 

EP 

EPA  200.8  1 

EPA  200.8  ® 

Molyhdemnn 

18.8 

2.0 

ug/1 

2 

05/16/19 

05/16/19 

EP 

EPA  200.8  1 

EPA  200.8  ® 

Nickel 

<  4.0 

4.0 

ug/1 

2 

05/16/19 

05/16/19 

EP 

EPA  200.8  1 

EPA  200.8  ® 

Potassiinn 

3030 

400 

ug/1 

2 

05/16/19 

05/16/19 

EP 

EPA  200.8  1 

EPA  200.8  ® 

Selenium 

3.8 

0.80 

ug/1 

2 

05/16/19 

05/16/19 

EP 

EPA  200.8  1 

EPA  200.8  ® 

Silicon 

7640 

50 

ug/1 

1 

05/17/19 

05/18/19 

JR 

EPA  200.7  ^ 

EPA  200.7  ® 

Sodium 

23100 

1000 

ug/1 

2 

05/16/19 

05/16/19 

EP 

EPA  200.8  1 

EPA  200.8  ® 

Uranium 

13.7 

0.40 

ug/1 

2 

05/16/19 

05/17/19 

EP 

EPA  200.8  ^ 

EPA  200.8  ® 

Zinc 

<  20 

20 

ug/1 

2 

05/16/19 

05/16/19 

EP 

EPA  200.8  1 

EPA  200.8  ® 

(1)  Instrument  QC  Batch:  MA11394 

(2)  Instrument  QC  Batch:  MA11398 

(3)  Instrument  QC  Batch:  MA11401 

(4)  Instrument  QC  Batch:  MA11404 

(5)  Prep  QC  Batch:  MP28042 

(6)  Prep  QC  Batch:  MP28044 


(a)  Elevated  detection  limit  due  to  dilution  required  for  possible  matrix  interference. 


RL  =  Reporting  Limit 
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Client  Sample  ID: 

WELL  3  PARKDALE 

Lah  Sample  ID: 

DA15855-3 

Date  Sampled: 

05/13/19 

Matrix: 

AQ  -  Groimd  Water 

Date  Received: 

05/15/19 

Percent  Solids: 

n/a 

Project: 

ParLdale  Qitarry  GW 

General  Chemistry 


Analyte 

Result 

RL 

Units 

DF 

Analyzed 

By 

Method 

Alkalinity,  Total  as  CaC03 

168 

5.0 

mg/1 

1 

05/23/19  10:00 

PV 

SM  2320B-2011 

Chloride 

9.9 

2.5 

mg/1 

5 

05/15/19  11:58 

JB 

EPA300.0/SW846  9056A 

Nitrogen,  Nitrate 

2.6 

0.25 

mg/1 

25 

05/15/19  13:04 

JB 

EPA300.0/SW846  9056A 

Phosphorus,  Total 

0.41 

0.010 

mg/1 

1 

05/24/19  15:38 

AM 

EPA  365.1 

Solids,  Total  Dissolved 

318 

10 

mg/1 

1 

05/16/19 

SK 

SM  2540C-2011 

Sulfate 

55.7 

2.5 

mg/1 

5 

05/15/19  11:58 

JB 

EPA300.0/SW846  9056A 

RL  =  Reporting  Limit 


CO 
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Client  Sample  ID: 

WELL  3  PARKDALE 

Lah  Sample  ID: 

DA15855-3E 

Date  Sampled: 

05/13/19 

Matrix: 

AQ  -  Groimdwater  Eiltered 

Date  Received: 

05/15/19 

Percent  Solids: 

n/a 

Project: 

ParLdale  Qitarry  GW 

Dissolved  Metals  Analysis 


Analyte 

Result 

RL 

Units 

DE 

Prep 

Analyzed  By 

Method 

Prep  Method 

Aluminum 

<  100 

100 

ug/1 

2 

05/16/19 

05/16/19 

EP 

EPA  200.8  1 

EPA  200.8  ® 

Antimony 

<  0.80 

0.80 

ug/1 

2 

05/16/19 

05/16/19 

EP 

EPA  200.8  1 

EPA  200.8  ® 

Arsenic 

0.43 

0.40 

ug/1 

2 

05/16/19 

05/16/19 

EP 

EPA  200.8  1 

EPA  200.8  ® 

Barium 

18.9 

4.0 

ug/1 

2 

05/16/19 

05/16/19 

EP 

EPA  200.8  1 

EPA  200.8  ® 

Cadmium 

<  0.20 

0.20 

ug/1 

2 

05/16/19 

05/16/19 

EP 

EPA  200.8  1 

EPA  200.8  ® 

Calciimr 

48100 

800 

ug/1 

2 

05/16/19 

05/16/19 

EP 

EPA  200.8  1 

EPA  200.8  ® 

Chromiinn 

<  4.0 

4.0 

ug/1 

2 

05/16/19 

05/16/19 

EP 

EPA  200.8  1 

EPA  200.8  6 

Cohalt 

<  0.40 

0.40 

ug/1 

2 

05/16/19 

05/16/19 

EP 

EPA  200.8  1 

EPA  200.8  ® 

Copper 

<  4.0 

4.0 

ug/1 

2 

05/16/19 

05/16/19 

EP 

EPA  200.8  1 

EPA  200.8  6 

Iron 

82.2 

20 

ug/1 

2 

05/16/19 

05/17/19 

EP 

EPA  200.8  3 

EPA  200.8  ® 

Lead 

<  1.0 

1.0 

ug/1 

2 

05/16/19 

05/16/19 

EP 

EPA  200.8  1 

EPA  200.8  ® 

Magnesiiun 

10600 

200 

ug/1 

2 

05/16/19 

05/16/19 

EP 

EPA  200.8  1 

EPA  200.8  ® 

Manganese 

12.8 

2.0 

ug/1 

2 

05/16/19 

05/16/19 

EP 

EPA  200.8  1 

EPA  200.8  ® 

Molyhdemnn 

155 

2.0 

ug/1 

2 

05/16/19 

05/16/19 

EP 

EPA  200.8  1 

EPA  200.8  ® 

Nickel 

11.2 

4.0 

ug/1 

2 

05/16/19 

05/16/19 

EP 

EPA  200.8  1 

EPA  200.8  ® 

Potassiinn 

2130 

400 

ug/1 

2 

05/16/19 

05/16/19 

EP 

EPA  200.8  1 

EPA  200.8  ® 

Selenium 

2.2 

0.80 

ug/1 

2 

05/16/19 

05/16/19 

EP 

EPA  200.8  1 

EPA  200.8  ® 

Silicon 

10700 

50 

ug/1 

1 

05/17/19 

05/18/19 

JR 

EPA  200.7  ^ 

EPA  200.7  ® 

Sodium 

28200 

1000 

ug/1 

2 

05/16/19 

05/16/19 

EP 

EPA  200.8  1 

EPA  200.8  ® 

Uranium 

19.7 

0.40 

ug/1 

2 

05/16/19 

05/17/19 

EP 

EPA  200.8  ^ 

EPA  200.8  ® 

Zinc 

<  20 

20 

ug/1 

2 

05/16/19 

05/16/19 

EP 

EPA  200.8  1 

EPA  200.8  ® 

(1)  Instrument  QC  Batch:  MA11394 

(2)  Instrument  QC  Batch:  MA11398 

(3)  Instrument  QC  Batch:  MA11401 

(4)  Instrument  QC  Batch:  MA11404 

(5)  Prep  QC  Batch:  MP28042 

(6)  Prep  QC  Batch:  MP28044 


RL  =  Reporting  Limit 
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SGS  North  America  Inc. 


Report  of  Analysis  Page  i  of  i 


Client  Sample  ID: 

WELL  10 

Lah  Sample  ID: 

DA15855-5 

Date  Sampled: 

05/13/19 

Matrix: 

AQ  -  Groimd  Water 

Date  Received: 

05/15/19 

Percent  Solids: 

n/a 

Project: 

ParLdale  Qitarry  GW 

General  Chemistry 


Analyte 

Result 

RL 

Units 

DF 

Analyzed 

By 

Method 

Alkalinity,  Total  as  CaC03 

228 

5.0 

mg/1 

1 

05/23/19  10:00 

PV 

SM  2320B-2011 

Chloride 

7.5 

2.5 

mg/1 

5 

05/15/19  12:38 

JB 

EPA300.0/SW846  9056A 

Nitrogen,  Nitrate 

0.087 

0.050 

mg/l 

5 

05/15/19  12:38 

JB 

EPA300.0/SW846  9056A 

Phosphorus,  Total 

0.81 

0.010 

mg/1 

1 

05/24/19  15:40 

AM 

EPA  365.1 

Solids,  Total  Dissolved 

420 

10 

mg/l 

1 

05/16/19 

SK 

SM  2540C-2011 

Sulfate 

85.9 

2.5 

mg/l 

5 

05/15/19  12:38 

JB 

EPA300.0/SW846  9056A 

RL  =  Reporting  Limit 
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DA15855 


SGS  North  America  Inc. 


Report  of  Analysis  Page  i  of  i 


Client  Sample  ID: 

WELL  10 

Lah  Sample  ID: 

DA15855-5E 

Date  Sampled: 

05/13/19 

Matrix: 

AQ  -  Groimdvrater  Eiltered 

Date  Received: 

05/15/19 

Percent  Solids: 

n/a 

Project: 

Parisdale  Qitarry  GW 

Dissolved  Metals  Analysis 


Analyte 

Result 

RL 

Units 

DE 

Prep 

Analyzed  By 

Method 

Prep  Method 

Aluminum 

<  100 

100 

ug/1 

2 

05/16/19 

05/16/19 

EP 

EPA  200.8  1 

EPA  200.8  ® 

Antimony 

<  0.80 

0.80 

ug/1 

2 

05/16/19 

05/16/19 

EP 

EPA  200.8  1 

EPA  200.8  ® 

Arsenic 

0.40 

0.40 

ug/1 

2 

05/16/19 

05/16/19 

EP 

EPA  200.8  1 

EPA  200.8  ® 

Barium 

34.0 

4.0 

ug/1 

2 

05/16/19 

05/16/19 

EP 

EPA  200.8  1 

EPA  200.8  ® 

Cadmium 

<  0.20 

0.20 

ug/1 

2 

05/16/19 

05/16/19 

EP 

EPA  200.8  1 

EPA  200.8  ® 

Calciimr 

76400 

800 

ug/1 

2 

05/16/19 

05/16/19 

EP 

EPA  200.8  1 

EPA  200.8  ® 

Chromiinn 

<  4.0 

4.0 

ug/1 

2 

05/16/19 

05/16/19 

EP 

EPA  200.8  1 

EPA  200.8  6 

Cohalt  “ 

<  2.0 

2.0 

ug/1 

10 

05/16/19 

05/17/19 

EP 

EPA  200.8  3 

EPA  200.8  ® 

Copper 

5.2 

4.0 

ug/1 

2 

05/16/19 

05/16/19 

EP 

EPA  200.8  1 

EPA  200.8  6 

Iron 

140 

20 

ug/1 

2 

05/16/19 

05/17/19 

EP 

EPA  200.8  3 

EPA  200.8  ® 

Lead 

<  1.0 

1.0 

ug/1 

2 

05/16/19 

05/16/19 

EP 

EPA  200.8  1 

EPA  200.8  ® 

Magnesiiun 

14800 

200 

ug/1 

2 

05/16/19 

05/16/19 

EP 

EPA  200.8  1 

EPA  200.8  ® 

Manganese 

5.0 

2.0 

ug/1 

2 

05/16/19 

05/16/19 

EP 

EPA  200.8  1 

EPA  200.8  ® 

Molyhdemnn 

7.3 

2.0 

ug/1 

2 

05/16/19 

05/16/19 

EP 

EPA  200.8  1 

EPA  200.8  ® 

Nickel 

<  4.0 

4.0 

ug/1 

2 

05/16/19 

05/16/19 

EP 

EPA  200.8  1 

EPA  200.8  ® 

Potassiinn 

1640 

400 

ug/1 

2 

05/16/19 

05/16/19 

EP 

EPA  200.8  1 

EPA  200.8  ® 

Selenium 

1.2 

0.80 

ug/1 

2 

05/16/19 

05/16/19 

EP 

EPA  200.8  1 

EPA  200.8  ® 

Silicon 

13200 

50 

ug/1 

1 

05/17/19 

05/18/19 

JR 

EPA  200.7  ^ 

EPA  200.7  ® 

Sodium 

20000 

1000 

ug/1 

2 

05/16/19 

05/16/19 

EP 

EPA  200.8  1 

EPA  200.8  ® 

Uranium 

16.7 

0.40 

ug/1 

2 

05/16/19 

05/17/19 

EP 

EPA  200.8  ^ 

EPA  200.8  ® 

Zinc 

<  20 

20 

ug/1 

2 

05/16/19 

05/16/19 

EP 

EPA  200.8  1 

EPA  200.8  ® 

(1)  Instrument  QC  Batch:  MA11394 

(2)  Instrument  QC  Batch:  MA11398 

(3)  Instrument  QC  Batch:  MA11401 

(4)  Instrument  QC  Batch:  MA11404 

(5)  Prep  QC  Batch:  MP28042 

(6)  Prep  QC  Batch:  MP28044 


(a)  Elevated  detection  limit  due  to  dilution  required  for  possible  matrix  interference. 


RL  =  Reporting  Limit 
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DA15855 


Misc.  Forms 


ai 


Custody  Documents  and  Other  Forms 


Includes  the  following  where  applicable: 
•  Chain  of  Custody 


SG$^ 


DA15855 


CHAIN  OF  CUSTODY 


Page _ of  _ 


4036  Youngfield  Street,  Wheat  Ridge.  CO  80033 
TEL:  303-425-6021  FAX;  303-425-6854 
www.accutest.com 


Bottle  Order  Control# 


FED-EXTracklng# 


project  inTormaiion 

CO 

£ 

i 

i23 

p 

ueste 

<5 

O 

Sf 

<z. 

ts 

o 

oT 

f 

d  Ana 

S 

OJ 

1 

C/7 

& 

i 

¥ 

S 

see  TE 

1 

■'C 

J 

STC 

-b 

"  ^ 
<17 

DDEs 

1 

1 

heet) 

1 

Matrix  Codes 

DW  -  DrinWng  Water 
GW  -  Ground  Water 
WW  •  Wat«- 
SW  -  Surface  Water 
SO -Soil 

SL-  Sludge 
SED-Sediment 

01 -Oil 

LIQ  -  Other  Liquid 
AfR-AIr 

SOL  -  Other  Solid 
WP-Wipe 
FB-Reld  Blank 
EB-Equipment  Blank 
RB-  Rinse  Blank 
TB-Trip  Blank 

Street: 

Billing  Information  (if  different  from  Report  to) 

DeAWt.ejQ 

City.  State: 

P.,ee.Cn..p.: 

Phone:  |  -  C^Q-^Q 

Em..:  a"H'LAA'nll-/Y&i?ywi.riyin 

Client  Purchase  Order  #: 

City,  State  ZIP; 

project  Manager:  ^ 

fM  VU*ri>. 

Attenbon: 

Field  ID  /  Point  of  Collection 

Collection 

Number  of  preserved  Bottles 

Date 

Time 

Sampled 

try 

Matnx 

#  of  bottles 

z 

o 

z 

X 

I 

s 

i 

B 

i 

5 

I 

o 

s 

o 

3 

8 

I 

1 

2 

LAB  USE  ONLY 

WP.ll  1 

siHifi 

i?<?0 

2 

airi 

IZ- 

s 

I 

X 

X 

X 

K 

X 

X 

X 

X 

Gt 

W'^.U  V  OuP 

i/l'fll® 

BOO 

\z 

5 

I 

H' 

ix|f 

MM 

lAI 

C~l 

We,U 

miB 

\T- 

5 

0 

I 

X 

X 

X 

< 

X 

X 

A' 

£-S 

Di/P 

kmif 

VL 

?i 

\ 

-H' 

\l 

) 

c\ 

wg.il  in 

l(n%0 

\t 

5 

I 

X 

>x 

X 

X 

X 

X 

X 

H 

voeii  10  i^oO 

miB 

z 

'' 

IX 

5 

lo 

i 

V 

n 

— 

[^Std.  10  Businese  Days  Special  Reporting  Ir^struetlons 

""1  Commercial  "A"  (Level  1,  Reaults  Only) 

comments  /  Spectai  Instructions 

□  3  Day  Emergency  □Report  In  PPM  Q  COMMBN  (Results/QC/Narrative) 

□  2  Day  Emergency  □Report  MDLs  COMHBN+  [Resute/QC/Narrative  (+  chromatograms)] 

□  1  Day  Emergency  Q  REDT2 

Emergency  &  Rush  T/A  data  available  VIA  LabLInk.  RUSH  TAT  approval  needed.  I — I  FULT1  I — I  edd  Format 

rTT— T-r-r — ^ - , 

ocumented  below  each  time  samples  change  possession,  Including  courier  delivery. 

ai 


RellrKtuis^td  by^ampler:  ^  |D«teH')im: 

Custody  Seal#  Intact  ^k*  Notlriact'O  Absent  Q 


m  A4AiAA^. 


isaif 


Received  e 

4 


id  where  applicable 

- %o - 


On  lee 


Form  MSQA  064-01,  RV  6/19/17 

ht{p.A‘',v,v.,,sgs.co,.i;':c<  1 1  is-anO-'Ooiidiiions 
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DA15855 


SGS  Accutest  Sample  Receipt  Summary 


Job  Number:  DA15855  Client:  ERM 

Date  /  Time  Received:  5/15/2019  8:05:00  AM  Delivery  Method: 


Cooler  Temps  (Initial/Adjusted):  #1:  (2.212.2): 


Project:  PARKDALE 


Airbill  #'s:  HD 


Cooler  Security 

1 .  Custody  Seals  Present: 

2.  Custody  Seals  Intact: 

Cooler  Temperature 

1.  Temp  criteria  achieved: 

2.  Cooler  temp  verification: 

3.  Cooler  media: 

4.  No.  Coolers: 


Y  or  N 


Y  or  N 


0 

0 


□ 

□ 


3.  COC  Present: 

4.  SmpI  Dates/Time  OK 


0 

0 


□ 

□ 


Y  or  N 

0  □ 

Bar  Therm; 


Ice  (Bag) 


1 


Quality  Control  Preservation  Y  or  N 


N/A 


1 .  Trip  Blank  present  /  cooler: 

□ 

□ 

0 

2.  Trip  Blank  listed  on  COC: 

□ 

□ 

0 

3.  Samples  preserved  properly: 

0 

□ 

4.  VOCs  headspace  free: 

□ 

□ 

0 

Sample  Integrity  -  Documentation 

1 .  Sample  labels  present  on  bottles: 

2.  Container  labeling  complete: 

3.  Sample  container  label  /  COC  agree: 

Sample  Integrity  -  Condition 

1.  Sample  recvd  within  HT: 

2.  All  containers  accounted  for: 

3.  Condition  of  sample: 

Sample  Integrity  -  Instructions 

1 .  Analysis  requested  is  clear: 

2.  Bottles  received  for  unspecified  tests 

3.  Sufficient  volume  recvd  for  analysis: 

4.  Compositing  instructions  clear: 

5.  Filtering  instructions  clear: 


Y 

or 

N 

0 

□ 

0 

□ 

0 

□ 

Y 

or 

N 

0 

□ 

0 

□ 

Intact 

Y 

or 

N 

N/A 

0 

□ 

□ 

0 

0 

□ 

□ 

□ 

0 

□ 

□ 

0 

Ol 


DA15855:  Chain  of  Custody 
Page  2  of  2 


SG$^ 


DA15855 


Metals  Analysis 


O) 


QC  Data  Summaries 


Includes  the  following  where  applicable: 

•  Method  Blank  Summaries 

•  Matrix  Spike  and  Duplieate  Summaries 

•  Blank  Spike  and  Lab  Control  Sample  Summaries 

•  Serial  Dilution  Summaries 
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DA15855 


BLANK  RESULTS  SUMMARY 
Part  2  -  Method  Blanks 


Login  Number:  DA15855 
Account:  ERMCOGV  -  ERM-West,  Inc. 
Project:  Parkdale  Quarry  GW 


QC  Batch  ID 
Matrix  Type 

Prep  Date: 

:  MP28042 

:  AQUEOUS 

05/17/19 

Methods:  EPA  200.7 

Units:  ug/1 

MB 

Metal 

RL 

IDL 

MDL  raw 

final 

Aluminum 

100 

46 

30 

Antimony 

30 

14 

10 

Arsenic 

25 

22 

7 

Barium 

10 

.3 

2 

Beryllium 

10 

1 

1.3 

Boron 

50 

3.3 

7 . 4 

Cadmium 

10 

1.9 

1.6 

Calcium 

400 

6.6 

53 

Chromium 

10 

1  1 

1 . 7 

Cobalt 

5.0 

2.7 

2.3 

Copper 

10 

4.6 

2.3 

Iron 

10 

8.9 

3.1 

Lead 

50 

13 

6.3 

Lithium 

5.0 

.  6 

4 

Magnesium 

200 

50 

31 

Manganese 

5.0 

.5 

1 . 1 

Molybdenum 

10 

8.5 

4.3 

Nickel 

30 

6.2 

6.1 

Phosphorus 

100 

91 

24 

Potassium 

1000 

84 

250 

Selenium 

50 

30 

21 

Silicon 

50 

41 

45  48.9 

*  (a) 

Silver 

30 

.  6 

4 

Sodium 

400 

13 

51 

Strontium 

5.0 

.  1 

.  6 

Thallium 

10 

17 

7.5 

Tin 

60 

41 

51 

Titanium 

10 

.5 

1.9 

Uranium 

50 

3.9 

8.5 

Vanadium 

10 

.  9 

.  7 

Zinc 

30 

9 

3.8 

Associated 

samples  MP28042: 

DA15855-1F,  DA15855-3F 

,  DA15855 

-5F 

Results  <  IDL  are  shown 

as 

zero  for  calculation  purposes 

(*)  Outside 

of  QC  limits 

Page  1 


SG$^ 


o> 
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DA15855 


6.1.1 


BLANK  RESULTS  SUMMARY 
Part  2  -  Method  Blanks 

Login  Number:  DA15855 
Account:  ERMCOGV  -  ERM-West,  Inc. 
Project:  Parkdale  Quarry  GW 


QC  Batch  ID:  MP28042 
Matrix  Type:  AQUEOUS 


Methods:  EPA  200.7 
Units:  ug/1 


Prep  Date: 


05/17/19 


MB 


Metal 


RL 


IDL 


MDL 


raw 


final 


(anr)  Analyte  not  requested 

(a)  All  sample  results  >10x  method  blank  concentration. 


Page  2 


DA15855 


6.1.1 


MATRIX  SPIKE  AND  DUPLICATE  RESULTS  SUMMARY 


Login  Number:  DA15855 
Account:  ERMCOGV  -  ERM-West,  Inc. 
Project:  Parkdale  Quarry  GW 


QC  Batch  ID: 

MP28042 

Methods:  EPA  200.7 

Matrix  Type: 

AQUEOUS 

Units:  ug/1 

Prep  Date: 

05/17/19 

DA15903-1F 

Spikelot 

QC 

Metal 

Original  MS 

ICPALL2 

%  Rec  Limits 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Boron  anr 

Cadmium 

Calcium  anr 

Chromium 

Cobalt 

Copper 

Iron  anr 

Lead 

Lithium 

Magnesium  anr 

Manganese  anr 

Molybdenum 

Nickel 

Phosphorus 

Potassium  anr 

Selenium 

Silicon  27000  27700  1000  70.0  70-130 

Silver 

Sodium  anr 

Strontium  anr 

Thallium 
Tin 

Titanium 

Uranium 

Vanadium 

Zinc 

Associated  samples  MP28042:  DA15855-1F,  DA15855-3F,  DA15855-5F 

Results  <  IDL  are  shown  as  zero  for  calculation  purposes 
(*)  Outside  of  QC  limits 


P 

ro 


O) 


Page  1 

sgS 


DA15855 


MATRIX  SPIKE  AND  DUPLICATE  RESULTS  SUMMARY 


Login  Number:  DA15855 
Account:  ERMCOGV  -  ERM-West,  Inc. 
Project:  Parkdale  Quarry  GW 


QC  Batch  ID 
Matrix  Type 

Prep  Date: 

:  MP28042 

:  AQUEOUS 

05/17/19 

Methods:  EPA  200.7 

Units:  ug/1 

Metal 

DA15903-1F 
Original  MS 

Spikelot 

ICPALL2  %  Rec 

QC 

Limits 

(N)  Matrix  Spike  Rec.  outside 
(anr)  Analyte  not  requested 

of  QC  limits 

Page  2 


MATRIX  SPIKE  AND  DUPLICATE  RESULTS  SUMMARY 


Login  Number:  DA15855 
Account:  ERMCOGV  -  ERM-West,  Inc. 
Project:  Parkdale  Quarry  GW 


QC  Batch  ID: 
Matrix  Type: 

Prep  Date: 

MP28042 

AQUEOUS 

05/17/19 

Methods:  EPA  200.7 

Units:  ug/1 

DA15903-1F 

Spikelot 

MSD 

QC 

Metal 

Original  MSD 

ICPALL2  %  Rec 

RPD 

Limit 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Boron  anr 

Cadmium 

Calcium  anr 

Chromium 

Cobalt 

Copper 

Iron  anr 

Lead 

Lithium 

Magnesium  anr 

Manganese  anr 

Molybdenum 

Nickel 

Phosphorus 

Potassium  anr 

Selenium 

Silicon  27000  27600  1000  60.0  (a)  0.4  20 

Silver 

Sodium  anr 

Strontium  anr 

Thallium 
Tin 

Titanium 

Uranium 

Vanadium 

Zinc 

Associated  samples  MP28042:  DA15855-1F,  DA15855-3F,  DA15855-5F 

Results  <  IDL  are  shown  as  zero  for  calculation  purposes 
(*)  Outside  of  QC  limits 


P 

ro 


O) 


Page  3 
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DA15855 


MATRIX  SPIKE  AND  DUPLICATE  RESULTS  SUMMARY 


Login  Number:  DA15855 
Account:  ERMCOGV  -  ERM-West,  Inc. 
Project:  Parkdale  Quarry  GW 


QC  Batch  ID 

:  MP28042 

Methods:  EPA  200 

.  7 

Matrix  Type 

:  AQUEOUS 

Units:  ug/1 

Prep  Date: 

05/17/19 

DA15903-1F 

Spikelot 

MSD 

QC 

Metal 

Original  MSD 

ICPALL2  % 

Rec 

RPD 

Limit 

(N)  Matrix 

Spike  Rec.  outside 

of 

QC  limits 

CT) 

(anr)  Analyte  not  requested 

Lk 

(a)  Spike  amount  low  relative 

to 

the  sample 

amount 

.  Refer 

to  lab  control  or 

spike  blank  for  recovery 

N) 

information . 


O) 


Page  4 
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DA15855 


SPIKE  BLANK  AND  LAB  CONTROL  SAMPLE  SUMMARY 


Login  Number:  DA15855 
Account:  ERMCOGV  -  ERM-West,  Inc. 
Project:  Parkdale  Quarry  GW 


QC  Batch  ID: 

MP28042 

Methods:  EPA  200.7 

Matrix  Type: 

AQUEOUS 

Units:  ug/1 

Prep  Date: 

05/17/19 

BSP 

Spikelot 

QC 

Metal 

Result 

ICPALL2 

%  Rec  Limits 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Boron  anr 

Cadmium 

Calcium  anr 

Chromium 

Cobalt 

Copper 

Iron  anr 

Lead 

Lithium 

Magnesium  anr 

Manganese  anr 

Molybdenum 

Nickel 

Phosphorus 

Potassium  anr 

Selenium 

Silicon  1070  1000  107.0  85-115 

Silver 

Sodium  anr 

Strontium  anr 

Thallium 
Tin 

Titanium 

Uranium 

Vanadium 

Zinc 

Associated  samples  MP28042:  DA15855-1F,  DA15855-3F,  DA15855-5F 

Results  <  IDL  are  shown  as  zero  for  calculation  purposes 
(*)  Outside  of  QC  limits 


P 

hi 


Page  1 
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DA15855 


SPIKE  BLANK  AND  LAB  CONTROL  SAMPLE  SUMMARY 


Login  Number:  DA15855 
Account:  ERMCOGV  -  ERM-West,  Inc. 
Project:  Parkdale  Quarry  GW 


QC  Batch  ID: 

MP28042 

Methods:  EPA  200.7 

Matrix  Type: 

AQUEOUS 

Units:  ug/1 

Prep  Date: 

05/17/19 

BSP 

Spikelot 

QC 

Metal 

Result 

ICPALL2 

%  Rec  Limits 

(anr)  Analyte  not  requested 


Page  2 


BLANK  RESULTS  SUMMARY 
Part  2  -  Method  Blanks 

Login  Number:  DA15855 
Account:  ERMCOGV  -  ERM-West,  Inc. 
Project:  Parkdale  Quarry  GW 


QC  Batch  ID:  MP28044 
Matrix  Type:  AQUEOUS 

Prep  Date: 

05/16/19 

Methods:  EPA  200.8 

Units:  ug/1 

Metal 

RL 

IDL 

MDL 

MB 

raw 

final 

Aluminum 

50 

1 . 1 

2 

5.2 

<50 

Antimony 

0.40 

.0022 

.011 

0.0060 

<0.40 

Arsenic 

0.20 

.017 

.044 

0.0060 

<0.20 

Barium 

2 . 0 

.016 

.  079 

0.073 

<2.0 

Beryllium 

0.20 

.016 

.  069 

Boron 

40 

.49 

2.1 

Cadmium 

0.10 

.036 

.042 

-0.032 

<0.10 

Calcium 

400 

5.6 

12 

29.0 

<400 

Chromium 

2 . 0 

.053 

.  053 

0.16 

<2.0 

Cobalt 

0.20 

.0049 

.  015 

0.0030 

<0.20 

Copper 

2.0 

.06 

.  13 

0.089 

<2.0 

Iron 

10 

3.5 

4 . 6 

5.3 

*  (a) 

Lead 

0.50 

.0079 

.  008 

0.041 

<0.50 

Magnesium 

100 

1.3 

1.3 

7 . 9 

<100 

Manganese 

1.0 

.12 

.  13 

0.12 

<1.0 

Molybdenum 

1.0 

.049 

.029 

0.011 

<1.0 

Nickel 

2.0 

.0088 

.  027 

0.029 

<2.0 

Phosphorus 

60 

2.6 

4.3 

Potassium 

200 

2.9 

2.9 

2.3 

<200 

Selenium 

0.40 

.06 

.21 

-0.052 

<0.40 

Silver 

0.10 

.0019 

.  008 

Sodium 

500 

4.9 

4 . 9 

21.2 

<500 

Strontium 

20 

.01 

.015 

Thallium 

0.20 

.0024 

.005 

Tin 

10 

.063 

1.3 

Titanium 

2 . 0 

.059 

.  092 

Uranium 

0.20 

.0017 

.  002 

0.073 

<0.20 

Vanadium 

1.0 

.037 

.2 

Zinc 

10 

.21 

.96 

2.0 

<10 

Associated 

samples  MP2 

8044:  DA15855-1F, 

DA15855-3F 

,  DA15855 

-5F 

Results  <  IDL  are  shown  as  zero  for  calculation  purposes 
(*)  Outside  of  QC  limits 
(anr)  Analyte  not  requested 

(a)  All  sample  results  <  RL  or  >  lOx  MB  concentration. 
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DA15855 


MATRIX  SPIKE  AND  DUPLICATE  RESULTS  SUMMARY 


Login  Number:  DA15855 
Account:  ERMCOGV  -  ERM-West,  Inc. 
Project:  Parkdale  Quarry  GW 


QC  Batch  ID:  MP28044  Methods:  EPA  200.8 

Matrix  Type:  AQUEOUS  Units:  ug/1 

Prep  Date:  05/16/19 


Metal 

DA15925- 

Original 

lA 

MS 

Spikelot 

ICPALL2 

%  Rec 

QC 

Limits 

Aluminum 

476 

2180 

2000 

85.2 

70-130 

Antimony 

0.86 

195 

100 

97.0 

70-130 

Arsenic 

1.8 

379 

400 

94.3 

70-130 

Barium 

108 

892 

800 

98.0 

70-130 

Beryllium 

Boron 

Cadmium 

0.21 

196 

200 

97.9 

70-130 

Calcium 

111000 

106000 

10000 

74.0 

70-130 

Chromium 

25.5 

216 

200 

95.3 

70-130 

Cobalt 

0.0 

187 

200 

93.5 

70-130 

Copper 

63.3 

239 

200 

87.9 

70-130 

Iron 

976 

2900 

2000 

96.2 

70-130 

Lead 

1.8 

399 

400 

99.3 

70-130 

Magnesium 

45800 

53500 

10000 

77.0 

70-130 

Manganese 

123 

310 

200 

93.5 

70-130 

Molybdenum 

12.3 

218 

200 

102.9 

70-130 

Nickel 

13.4 

193 

200 

89.8 

70-130 

Phosphorus 

Potassium 

18100 

27400 

10000 

93.0 

70-130 

Selenium 

3.2 

357 

400 

88.5 

70-130 

Silver 

Sodium 

256000 

262000 

10000 

-20.0 (a) 

70-130 

Strontium 

Thallium 

Tin 

Titanium 

Uranium 

12.8 

461 

400 

112  1 

70-130 

Vanadium 

Zinc 

131 

293 

200 

81.0 

70-130 

Associated 

samples  MP28044:  DA15855-1F,  DA15855-3F 

,  DA15855-5F 

Results  <  IDL  are  shown  as  zero 
(*)  Outside  of  QC  limits 
(N)  Matrix  Spike  Rec.  outside  of 
(anr)  Analyte  not  requested 
(a)  Spike  amount  low  relative  to 
information . 

for  calculation  purposes 

QC  limits 

the  sample  amount.  Refer  to  lab  control  or  spike  blank  for  recovery 
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DA15855 


MATRIX  SPIKE  AND  DUPLICATE  RESULTS  SUMMARY 


Login  Number:  DA15855 
Account:  ERMCOGV  -  ERM-West,  Inc. 
Project:  Parkdale  Quarry  GW 


QC  Batch  ID:  MP28044  Methods:  EPA  200.8 

Matrix  Type:  AQUEOUS  Units:  ug/1 

Prep  Date:  05/16/19 


DA15925- 

lA 

Spikelot 

MSD 

QC 

Metal 

Original 

MSD 

ICPALL2 

%  Rec 

RPD 

Limit 

Aluminum 

476 

2160 

2000 

84.2 

0.9 

20 

O) 

ro 

Antimony 

0.86 

198 

100 

98.6 

1.5 

20 

N) 

Arsenic 

1.8 

372 

400 

92.6 

1.9 

20 

Barium 

108 

919 

800 

101 . 4 

3.0 

Beryllium 

Boron 

Cadmium 

0.21 

198 

200 

98.9 

1.0 

20 

Calcium 

111000 

105000 

10000 

64.0  (a) 

1 . 4 

20 

Chromium 

25.5 

214 

200 

94.3 

0.9 

20 

Cobalt 

0.0 

191 

200 

95.5 

2.1 

20 

Copper 

63.3 

243 

200 

89.9 

1 . 7 

20 

Iron 

976 

2750 

2000 

88.7 

5.3 

20 

Lead 

1.8 

403 

400 

100.3 

1.0 

20 

Magnesium 

45800 

53000 

10000 

72.0 

0.9 

20 

Manganese 

123 

309 

200 

93.0 

0.3 

20 

Molybdenum 

12.3 

221 

200 

104 . 4 

1 . 4 

20 

Nickel 

13.4 

195 

200 

90.8 

1.0 

20 

Phosphorus 

Potassium 

18100 

27100 

10000 

90.0 

1 . 1 

20 

Selenium 

3.2 

355 

400 

88.0 

0.6 

20 

Silver 

Sodium 

256000 

266000 

10000 

20.0  (a) 

1.5 

20 

Strontium 

Thallium 

Tin 

Titanium 

Uranium 

12.8 

455 

400 

110.6 

1.6 

20 

Vanadium 

Zinc 

131 

291 

200 

80.0 

0.7 

20 

Associated  samples  MP28044:  DA15855-1F,  DA15855-3F,  DA15855-5F 

Results  <  IDL  are  shown  as  zero  for  calculation  purposes 
(*)  Outside  of  QC  limits 

(N)  Matrix  Spike  Rec.  outside  of  QC  limits 
(anr)  Analyte  not  requested 

(a)  Spike  amount  low  relative  to  the  sample  amount.  Refer  to  lab  control  or  spike  blank  for  recovery 
information . 
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SPIKE  BLANK  AND  LAB  CONTROL  SAMPLE  SUMMARY 


Login  Number:  DA15855 
Account:  ERMCOGV  -  ERM-West,  Inc. 
Project:  Parkdale  Quarry  GW 

QC  Batch  ID:  MP28044 
Matrix  Type:  AQUEOUS 


Prep  Date: 

05/16/19 

Metal 

BSP 

Result 

Spikelot 

ICPALL2 

%  Rec 

QC 

Limits 

Aluminum 

925 

1000 

92.5 

85-115 

Antimony 

103 

100 

103.0 

85-115 

Arsenic 

204 

200 

102.0 

85-115 

Barium 

394 

400 

98.5 

85-115 

Beryllium 

Boron 

Cadmium 

104 

100 

104.0 

85-115 

Calcium 

5130 

5000 

102.6 

85-115 

Chromium 

102 

100 

102.0 

85-115 

Cobalt 

102 

100 

102.0 

85-115 

Copper 

99.7 

100 

99.7 

85-115 

Iron 

996 

1000 

99.6 

85-115 

Lead 

203 

200 

101.5 

85-115 

Magnesium 

5040 

5000 

100.8 

85-115 

Manganese 

103 

100 

103.0 

85-115 

Molybdenum 

100 

100 

100.0 

85-115 

Nickel 

99.1 

100 

99.1 

85-115 

Phosphorus 

Potassium 

5120 

5000 

102  4 

85-115 

Selenium 

201 

200 

100.5 

85-115 

Silver 

Sodium 

5040 

5000 

100.8 

85-115 

Strontium 

Thallium 

Tin 

Titanium 

Uranium 

205 

200 

102.5 

85-115 

Vanadium 

Zinc 

99.5 

100 

99.5 

85-115 

Associated  samples  MP28044:  DA15855-1F,  DA15855-3F,  DA15855-5F 

Results  <  IDL 
(*)  Outside  of 
(anr)  Analyte 

are  shown  as  zero 
QC  limits 
not  requested 

for  calculation  purposes 
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DA15855 


General  Chemistry 


QC  Data  Summaries 


Includes  the  following  where  applicable: 

•  Method  Blank  and  Blank  Spike  Summaries 

•  Duplieate  Summaries 

•  Matrix  Spike  Summaries 
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DA15855 


METHOD  BLANK  AND  SPIKE  RESULTS  SUMMARY 
GENERAL  CHEMISTRY 

Login  Number:  DA15855 
Account:  ERMCOGV  -  ERM-West,  Inc. 
Project:  Parkdale  Quarry  GW 


Analyte 

Batch  ID 

RL 

MB 

Result 

Units 

Spike 

Amount 

BSP 

Result 

BSP 

%Recov 

QC 

Limits 

Alkalinity,  Total  as  CaC03 

GN47063 

5.0 

2.2 

mg/1 

100 

101 

100.5 

90-110% 

Bromide 

GP25118/GN46966 

0.050 

0.0 

mg/1 

0.5 

0.516 

103.2 

90-110% 

Chloride 

GP25118/GN46966 

0.50 

0.0 

mg/1 

5 

5.29 

105.8 

90-110% 

Fluoride 

GP25118/GN46966 

0.10 

0.0 

mg/1 

1 

1.05 

105.0 

90-110% 

Nitrogen,  Nitrate 

GP25118/GN46966 

0.010 

0.0 

mg/1 

0.1 

0.102 

102.0 

90-110% 

Nitrogen,  Nitrite 

GP25118/GN46966 

0.0040 

0.0 

mg/1 

0.05 

0.0505 

101.0 

90-110% 

Phosphorus,  Total 

GP25206/GN47082 

0.010 

0.00 

mg/1 

0.2 

0 .190 

95.0 

90-110% 

Phosphorus,  Total 

GP25206/GN47082 

0.010 

0.00 

mg/1 

0.2 

0.188 

94.0 

90-110% 

Solids,  Total  Dissolved 

GN46967 

10 

0.0 

mg/1 

400 

401 

100.3 

90-110% 

Sulfate 

GP25118/GN46966 

0.50 

0.0 

mg/1 

5 

5.13 

102.6 

90-110% 

Associated  Samples: 

Batch  GN46967:  DA15855-1, 
Batch  GN47063:  DA15855-1, 
Batch  GP25118:  DA15855-1, 
Batch  GP25206:  DA15855-1, 
(*)  Outside  of  QC  limits 


DA15855-3, 

DA15855-3, 

DA15855-3, 

DA15855-3, 


DA15855-5 

DA15855-5 

DA15855-5 

DA15855-5 
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DUPLICATE  RESULTS  SUMMARY 
GENERAL  CHEMISTRY 

Login  Number:  DA15855 
Account:  ERMCOGV  -  ERM-West,  Inc. 
Project:  Parkdale  Quarry  GW 


Analyte 

Batch  ID 

QC 

Sample 

Units 

Original 

Result 

DUP 

Result 

RPD 

QC 

Limits 

Alkalinity, 

Total  as  CaC03 

GN47063 

DA16000-1 

mg/1 

604 

607 

0.5 

0-20% 

Phosphorus, 

Total 

GP25206/GN47082 

DA15986-1 

mg/1 

0.017 

0.0210 

21.1(a) 

0-20% 

Solids,  Total  Dissolved 

GN46967 

DA15829-1 

mg/1 

1950 

1940 

0.5 

0-5% 

Associated  Samples: 

Batch  GN46967:  DA15855-1,  DA15855-3,  DA15855-5 
Batch  GN47063:  DA15855-1,  DA15855-3,  DA15855-5 
Batch  GP25206:  DA15855-1,  DA15855-3,  DA15855-5 
(*)  Outside  of  QC  limits 


(a)  RPD  acceptable  due  to 


low  duplicate  and  sample  concentrations . 
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DA15855 


MATRIX  SPIKE  RESULTS  SUMMARY 
GENERAL  CHEMISTRY 

Login  Number:  DA15855 
Account:  ERMCOGV  -  ERM-West,  Inc. 
Project:  Parkdale  Quarry  GW 


Analyte 

Batch  ID 

QC 

Sample 

Units 

Original 

Result 

Spike 

Amount 

MS 

Result 

%Rec 

QC 

Limits 

Alkalinity,  Total  as  CaC03 

GN47063 

DA15692-4 

mg/1 

64.3 

100 

162 

97 . 9 

80-120% 

Bromide 

GP25118/GN46966 

DA15856-3 

mg/1 

0.0 

0.5 

0.51 

102.0 

80-120% 

Chloride 

GP25118/GN46966 

DA15856-3 

mg/1 

0.58 

5 

5.7 

102 . 4 

80-120% 

Fluoride 

GP25118/GN46966 

DA15856-3 

mg/1 

0.074 

1 

1 . 1 

102.6 

80-120% 

Nitrogen,  Nitrate 

GP25118/GN46966 

DA15856-3 

mg/1 

0.028 

0.1 

0.13 

102.0 

80-120% 

Nitrogen,  Nitrite 

GP25118/GN46966 

DA15856-3 

mg/1 

0.0 

0.05 

0.051 

102.0 

80-120% 

Phosphorus,  Total 

GP25206/GN47082 

DA16059-1 

mg/1 

0.094 

0.2 

0.289 

97.5 

90-110% 

Sulfate 

GP25118/GN46966 

DA15856-3 

mg/1 

1.8 

5 

6.8 

100.0 

80-120% 

Associated  Samples: 

Batch  GN47063:  DA15855-1,  DA15855-3,  DA15855-5 
Batch  GP25118:  DA15855-1,  DA15855-3,  DA15855-5 
Batch  GP25206:  DA15855-1,  DA15855-3,  DA15855-5 
(*)  Outside  of  QC  limits 

(N)  Matrix  Spike  Rec.  outside  of  QC  limits 
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DA15855 


MATRIX  SPIKE  DUPLICATE  RESULTS  SUMMARY 
GENERAL  CHEMISTRY 

Login  Number:  DA15855 
Account:  ERMCOGV  -  ERM-West,  Inc. 
Project:  Parkdale  Quarry  GW 


Analyte 

Batch  ID 

QC 

Sample 

Units 

Original 

Result 

Spike 

Amount 

MSD 

Result 

RPD 

QC 

Limit 

Alkalinity,  Total  as  CaC03 

GN47063 

DA15692-4 

mg/1 

64.3 

100 

160 

1 . 1 

20% 

Bromide 

GP25118/GN46966 

DA15856-3 

mg/1 

0.0 

0.5 

0.51 

0.0 

20% 

Chloride 

GP25118/GN46966 

DA15856-3 

mg/1 

0.58 

5 

5.7 

0.0 

20% 

Fluoride 

GP25118/GN46966 

DA15856-3 

mg/1 

0.074 

1 

1 . 1 

0.0 

20% 

Nitrogen,  Nitrate 

GP25118/GN46966 

DA15856-3 

mg/1 

0.028 

0.1 

0.13 

0.0 

20% 

Nitrogen,  Nitrite 

GP25118/GN46966 

DA15856-3 

mg/1 

0.0 

0.05 

0.051 

0.0 

20% 

Sulfate 

GP25118/GN46966 

DA15856-3 

mg/1 

1.8 

5 

6.8 

0.0 

20% 

Associated  Samples: 

Batch  GN47063:  DA15855-1,  DA15855-3,  DA15855-5 
Batch  GP25118:  DA15855-1,  DA15855-3,  DA15855-5 
(*)  Outside  of  QC  limits 

(N)  Matrix  Spike  Rec.  outside  of  QC  limits 
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DA15855 


2773  Downhill  Drive  Steamboat  Springs,  CO  80487  (800)  334-5493 


AGZ  Laboratories,  Inc. 


June  12, 2019 


Report  to: 

Scott  Heideman 
SGS  Accutest 
4036  Youngfield  Street 
Wheat  Ridge,  CO  80033 


Bill  to: 

Scott  Heideman 
SGS  Accutest 
4036  Youngfield  Street 
Wheat  Ridge,  CO  80033 


cc:  Scott  Heideman,  Janel  Mulholland,  Elizabeth  Sutcliffe 


Project  ID: 

ACZ  Project  ID:  LSI 823 
Scott  Heideman: 

Enclosed  are  the  analytical  results  for  sample(s)  submitted  to  ACZ  Laboratories,  Inc.  (ACZ)  on  May  16,  2019. 
This  project  has  been  assigned  to  ACZ's  project  number,  LSI 823.  Please  reference  this  number  in  all  future 
inquiries. 

All  analyses  were  performed  according  to  ACZ's  Quality  Assurance  Plan.  The  enclosed  results  relate  only  to 
the  samples  received  under  LSI  823.  Each  section  of  this  report  has  been  reviewed  and  approved  by  the 
appropriate  Laboratory  Supervisor,  or  a  qualified  substitute. 

Except  as  noted,  the  test  results  for  the  methods  and  parameters  listed  on  ACZ's  current  NELAC  certificate 
letter  (#ACZ)  meet  all  requirements  of  NELAC. 

This  report  shall  be  used  or  copied  only  in  its  entirety.  ACZ  is  not  responsible  for  the  consequences  arising 
from  the  use  of  a  partial  report. 

All  samples  and  sub-samples  associated  with  this  project  will  be  disposed  of  after  July  12,  2019.  If  the  samples 
are  determined  to  be  hazardous,  additional  charges  apply  for  disposal  (typically  $1 1/sample).  If  you  would  like 
the  samples  to  be  held  longer  than  ACZ's  stated  policy  or  to  be  returned,  please  contact  your  Project  Manager 
or  Customer  Service  Representative  for  further  details  and  associated  costs.  ACZ  retains  analytical  raw  data 
reports  for  ten  years. 

If  you  have  any  questions  or  other  needs,  please  contact  your  Project  Manager. 


approved  this  report 


A 

X 
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Inorganic  Analytical 
Results 


ACZ  Laboratories,  Inc. 

2773  Downhill  Drive  Steamboat  Springs,  CO  80487(800)  334-5493 


SGS  Accutest 

ACZ  Sample  ID: 

L51823-01 

Project  ID: 

Date  Sampled: 

05/14/19  13:00 

Sample  ID:  DA15855-1X 

Date  Received: 

05/16/19 

Sample  Matrix: 

Waste  Water 

Wet  Chemistry 

1  Parameter 

EPA  Method 

Dilution  Result 

Qual  XQ 

Units 

MDL 

PQL 

Date 

Analyst  | 

Residue,  Totai  (TS)  @  SM2540B 

1 

1110 

mg/L 

20 

40 

05/20/19  20:02 

nmc 

105C 

Arizona  license  number:  AZ0102 


REPIN.02.06. 05.01 


L51823-1906121525 
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Inorganic  Analytical 
Results 


ACZ  Laboratories,  Inc. 

2773  Downhill  Drive  Steamboat  Springs,  CO  80487(800)  334-5493 


SGS  Accutest 

ACZ  Sample  ID: 

L51823-02 

Project  ID: 

Date  Sampled: 

05/14/19  13:20 

Sample  ID:  DA15855-3X 

Date  Received: 

05/16/19 

Sample  Matrix: 

Waste  Water 

Wet  Chemistry 

1  Parameter 

EPA  Method 

Dilution  Result 

Qual  XQ 

Units 

MDL 

PQL 

Date 

Analyst  | 

Residue,  Totai  (TS)  @  SM2540B 

1 

1300 

mg/L 

20 

40 

05/20/19  20:04 

nmc 

105C 

Arizona  license  number:  AZ0102 


REPIN.02.06. 05.01 


L51823-1906121525 


Page  3  of  19 


Inorganic  Analytical 
Results 


ACZ  Laboratories,  Inc. 

2773  Downhill  Drive  Steamboat  Springs,  CO  80487(800)  334-5493 


SGS  Accutest 

ACZ  Sample  ID: 

L51823-03 

Project  ID: 

Date  Sampled: 

05/14/19  16:30 

Sample  ID:  DA15855-5X 

Date  Received: 

05/16/19 

Sample  Matrix: 

Waste  Water 

Wet  Chemistry 

1  Parameter 

EPA  Method 

Dilution  Result 

Qual  XQ 

Units 

MDL 

PQL 

Date 

Analyst  | 

Residue,  Totai  (TS)  @  SM2540B 

1 

1140 

mg/L 

20 

40 

05/20/19  20:05 

nmc 

105C 

Arizona  license  number:  AZ0102 


REPIN.02.06. 05.01 


L51823-1906121525 
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Inorganic 

Reference 


ACZ  Laboratories,  Inc. 

2773  Downhill  Drive  Steamboat  Springs,  CO  80487  (800)  334-5493 


Report  Header  Explanations 


Batch 

Found 

Limit 

Lower 

MDL 

PCN/SCN 

PQL 

QC 

Rec 

RPD 

Upper 

Sample 


A  distinct  set  of  samples  analyzed  at  a  specific  time 
Value  of  the  QC  Type  of  interest 
Upper  limit  for  RPD,  in  %. 

Lower  Recovery  Limit,  in  %  (except  for  LCSS,  mg/Kg) 

Method  Detection  Limit.  Same  as  Minimum  Reporting  Limit  unless  omitted  or  equal  to  the  PQL  (see  comment  #5). 
Allows  for  instrument  and  annual  fluctuations. 

A  number  assigned  to  reagents/standards  to  trace  to  the  manufacturer’s  certificate  of  analysis 
Practical  Quantitation  Limit.  Synonymous  with  the  EPA  term  "minimum  level". 

True  Value  of  the  Control  Sample  or  the  amount  added  to  the  Spike 

Recovered  amount  of  the  true  value  or  spike  added,  in  %  (except  for  LCSS,  mg/Kg) 

Relative  Percent  Difference,  calculation  used  for  Duplicate  QC  Types 
Upper  Recovery  Limit,  in  %  (except  for  LCSS,  mg/Kg) 

Value  of  the  Sample  of  interest 


|QC  Sample  Types 


AS 

Analytical  Spike  (Post  Digestion) 

LCSWD 

Laboratory  Control  Sample  -  Water  Duplicate 

ASD 

Analytical  Spike  (Post  Digestion)  Duplicate 

LFB 

Laboratory  Fortified  Blank 

CCB 

Continuing  Calibration  Blank 

LFM 

Laboratory  Fortified  Matrix 

CCV 

Continuing  Calibration  Verification  standard 

LFMD 

Laboratory  Fortified  Matrix  Duplicate 

DUP 

Sample  Duplicate 

LRB 

Laboratory  Reagent  Blank 

tCB 

Initial  Calibration  Blank 

MS 

Matrix  Spike 

tcv 

Initial  Calibration  Verification  standard 

MSD 

Matrix  Spike  Duplicate 

ICSAB 

Inter-element  Correction  Standard  -  A  plus  B  solutions 

PBS 

Prep  Blank  -  Soil 

LCSS 

Laboratory  Control  Sample  -  Soil 

PBW 

Prep  Blank  -  Water 

LCSSD 

Laboratory  Control  Sample  -  Soil  Duplicate 

PQV 

Practical  Quantitation  Verification  standard 

LCSW 

Laboratory  Control  Sample  -  Water 

SDL 

Serial  Dilution 

|QC  Sample  Type  Explanations 


Blanks  Verifies  that  there  is  no  or  minimal  contamination  in  the  prep  method  or  calibration  procedure. 

Control  Samples  Verifies  the  accuracy  of  the  method,  including  the  prep  procedure. 

Duplicates  Verifies  the  precision  of  the  instrument  and/or  method. 

Spikes/Fortified  Matrix  Determines  sample  matrix  interferences,  if  any. 

Standard  Verifies  the  validity  of  the  calibration. 


|ACZ  Qualifiers  (Qual) 


B  Analyte  concentration  detected  at  a  value  between  MDL  and  PQL.  The  associated  value  is  an  estimated  quantity. 

H  Analysis  exceeded  method  hold  time.  pH  is  a  field  test  with  an  immediate  hold  time. 

L  Target  analyte  response  was  below  the  laboratory  defined  negative  threshold. 

U  The  material  was  analyzed  for,  but  was  not  detected  above  the  level  of  the  associated  value. 

The  associated  value  is  either  the  sample  quantitation  limit  or  the  sample  detection  limit. 


Method  References 


(1)  EPA  600/4-83-020.  Methods  for  Chemical  Analysis  of  Water  and  Wastes,  March  1983. 

(2)  EPA  600/R-93-1 00.  Methods  for  the  Determination  of  Inorganic  Substances  in  Environmental  Samples,  August  1 993. 

(3)  EPA  600/R-94-1 1 1 .  Methods  for  the  Determination  of  Metals  in  Environmental  Samples  -  Supplement  I,  May  1994. 

(4)  EPA  SW-846.  Test  Methods  for  Evaluating  Solid  Waste. 

(5)  Standard  Methods  for  the  Examination  of  Water  and  Wastewater. 


IComments 


(1 )  QC  results  calculated  from  raw  data.  Results  may  vary  slightly  if  the  rounded  values  are  used  in  the  calculations. 

(2)  Soil,  Sludge,  and  Plant  matrices  for  Inorganic  analyses  are  reported  on  a  dry  weight  basis. 

(3)  Animal  matrices  for  Inorganic  analyses  are  reported  on  an  "as  received"  basis. 

(4)  An  asterisk  in  the  "XQ"  column  indicates  there  is  an  extended  qualifier  and/or  certification  qualifier 
associated  with  the  result. 

(5)  If  the  MDL  equals  the  PQL  or  the  MDL  column  is  omitted,  the  PQL  is  the  reporting  limit. 


For  a  complete  list  of  ACZ's  Extended  Qualifiers,  please  click: 

Fttps://acz.com/wp-content/uploads/2Q19/04/Ext-Qual-List.pdi1 


REP001. 03. 15.02 
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ACZ  Laboratories,  Inc. 

2773  Downhill  Drive  Steamboat  Springs,  CO  80487  (800)  334-5493 


Inorganic  QC 
Summary 


SGS  Accutest 


ACZ  Project  ID:  L51823 


NOTE:  If  the  Rec%  column  is  null,  the  high/low  limits  are  in  the  same  units  as  the  result.  If  the  Rec%  column  is  not  null,  then  the  high/low 
limits  are  in  %  Rec. 

Residue,  Total  (TS)  @  105C  SM2540B 


Iacz  id 

Type 

Analyzed 

PCN/SCN 

QC 

Sample 

Found 

Units 

Rec% 

Lower 

Upper 

RPD 

Limit 

Qual 

WG472736 

WG472736PBW 

PBW 

05/20/19  20:00 

22 

mg/L 

-40 

40 

WG472736LCSW 

LCSW 

05/20/19  20:01 

PCN58852 

1100 

1100 

mg/L 

100 

80 

120 

L51 908-01 DUP 

DUP 

05/20/19  20:16 

234 

216 

mg/L 

8 

10 

L51823-1906121525 
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ACZ  Laboratories,  Inc. 

2773  Downhill  Drive  Steamboat  Springs,  CO  80487  (800)  334-5493 


SGS  Accutest 


Inorganic  Extended 
Qualifier  Report 


ACZ  Project  ID:  L51823 


ACZ  ID 


WORKNUM  PARAMETER 


METHOD 


QUAL  DESCRIPTION 


No  extended  qualifiers  associated  with  this  analysis 


REPAD. 15.06.05.01 


L51823-1906121525 
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RadioChemistry 
Analytical  Results 


ACZ  Laboratories,  Inc. 

2773  Downhill  Drive  Steamboat  Springs,  CO  80487  (800)  334-5493 


SGS  Accutest 

Project  ID: 
Sample  ID: 

Locator: 

DAI  5855-1 X 

ACZ  Sample  ID:  L51823-01 

Date  Sampled:  05/14/19  13:00 

Date  Received:  05/16/19 

Sample  Matrix:  Waste  Water 

Gross  Alpha  &  Beta 

M900.0 

Prep  Method: 

Parameter 

Measure  Date 

Prep  Date 

Result 

Error(+/ )  LLD  Units  XQ  Analyst 

Gross  Alpha 

Gross  Beta 

06/03/19  0:00 

06/03/19  0:00 

18 

28 

5.7  11  pCI/L  amk 

4.8  7.3  pCI/L  amk 

Radium  226 

M903.1 

Prep  Method: 

Parameter 

Measure  Date 

Prep  Date 

Result 

Error(+/ ) 

LLD 

Units 

XQ  Analyst 

Radium  226 

06/10/19  0:17 

1.2 

0.26 

0.19 

pCI/L 

*  djc 

Radium  228,  total 

M904.0 

Prep  Method: 

Parameter 

Measure  Date 

Prep  Date 

Result 

m 

o 

LLD 

Units 

XQ  Analyst 

Radium  228,  total 

06/10/19  13:46 

2.7 

2.8 

2.8 

pCi/L 

*  amk 

Uranium,  Isotopic  Total 

Eichrom  ACW03 

Prep  Method: 

Parameter 

Measure  Date 

Prep  Date 

Result 

Error(+/ ) 

LLD 

Units 

XQ 

Analyst 

Uranium  234,  total 

05/30/19  0:21 

19 

4.6 

2.6 

pCi/L 

* 

jig 

Uranium  235,  total 

05/30/19  0:21 

0.0 

1.1 

4.6 

pCi/L 

* 

jig 

Uranium  238,  total 

05/30/19  0:21 

6.45 

2.9 

2.4 

pCi/L 

* 

jig 

Arizona  license  number:  AZ0102 


B6F?823i21®0®1®1525 


Please  refer  to  Qualifier  Reoorts  for  details. 
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RadioChemistry 
Analytical  Results 


ACZ  Laboratories,  Inc. 

2773  Downhill  Drive  Steamboat  Springs,  CO  80487  (800)  334-5493 


SGS  Accutest 

Project  ID: 
Sample  ID: 

Locator: 

DA15855-3X 

ACZ  Sample  ID:  L51823-02 

Date  Sampled:  05/14/19  13:20 

Date  Received:  05/16/19 

Sample  Matrix:  Waste  Water 

Gross  Alpha  &  Beta 

M900.0 

Prep  Method: 

Parameter 

Measure  Date 

Prep  Date 

Result 

Error(+/ )  LLD  Units  XQ  Analyst 

Gross  Alpha 

Gross  Beta 

06/03/19  0:00 

06/03/19  0:00 

47 

65 

11  18  pCI/L  amk 

8.2  14  pCI/L  amk 

Radium  226 

M903.1 

Prep  Method: 

Parameter 

Measure  Date 

Prep  Date 

Result 

Error(+/ ) 

LLD 

Units 

XQ  Analyst 

Radium  226 

06/10/19  0:18 

1.3 

0.31 

0.27 

pCI/L 

*  djc 

Radium  228,  total 

M904.0 

Prep  Method: 

Parameter 

Measure  Date 

Prep  Date 

Result 

Error(+/ ) 

LLD 

Units 

XQ  Analyst 

Radium  228,  total 

06/04/19  16:35 

9.7 

1.6 

1.2 

pCi/L 

*  amk 

Uranium,  Isotopic  Total 

Eichrom  ACW03 

Prep  Method: 

Parameter 

Measure  Date 

Prep  Date 

Result 

Error(+/ ) 

LLD 

Units 

XQ 

Analyst 

Uranium  234,  total 

05/30/19  0:23 

17 

4 

1.9 

pCi/L 

* 

jig 

Uranium  235,  total 

05/30/19  0:23 

-0.27 

1.5 

2.3 

pCi/L 

* 

jig 

Uranium  238,  total 

05/30/19  0:23 

7.28 

3 

2.8 

pCi/L 

* 

jig 

Arizona  license  number:  AZ0102 


B6F?823i21®0®1®1525 


Please  refer  to  Qualifier  Reoorts  for  details. 
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RadioChemistry 
Analytical  Results 


ACZ  Laboratories,  Inc. 

2773  Downhill  Drive  Steamboat  Springs,  CO  80487  (800)  334-5493 


SGS  Accutest 

Project  ID: 
Sample  ID: 

Locator: 

DA15855-5X 

ACZ  Sample  ID:  L51823-03 

Date  Sampled:  05/14/19  16:30 

Date  Received:  05/16/19 

Sample  Matrix:  Waste  Water 

Gross  Alpha  &  Beta 

M900.0 

Prep  Method: 

Parameter 

Measure  Date 

Prep  Date 

Result 

Error(+/ )  LLD  Units  XQ  Analyst 

Gross  Alpha 

Gross  Beta 

06/03/19  0:00 

06/03/19  0:00 

25 

34 

7.7  15  pCI/L  amk 

6.5  14  pCI/L  amk 

Radium  226 

M903.1 

Prep  Method: 

Parameter 

Measure  Date 

Prep  Date 

Result 

Error(+/ ) 

LLD 

Units 

XQ  Analyst 

Radium  226 

06/10/19  0:20 

1.4 

0.22 

0.18 

pCI/L 

*  djc 

Radium  228,  total 

M904.0 

Prep  Method: 

Parameter 

Measure  Date 

Prep  Date 

Result 

o 

LU 

LLD 

Units 

XQ  Analyst 

Radium  228,  total 

06/04/19  16:35 

2.6 

0.79 

0.71 

pCi/L 

amk 

Uranium,  Isotopic  Total 

Eichrom  ACW03 

Prep  Method: 

Parameter 

Measure  Date 

Prep  Date 

Result 

Error(+/ ) 

LLD 

Units 

XQ 

Analyst 

Uranium  234,  total 

05/30/19  0:24 

11 

3.2 

2 

pCi/L 

* 

jig 

Uranium  235,  total 

05/30/19  0:24 

-0.64 

0.93 

1.5 

pCi/L 

* 

jig 

Uranium  238,  total 

05/30/19  0:24 

7.44 

2.7 

1.5 

pCi/L 

* 

jig 

Arizona  license  number:  AZ0102 


B6F?823i21®0®1®1525 


Please  refer  to  Qualifier  Reoorts  for  details. 
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ACZ  Laboratories,  Inc. 

2773  Downhill  Drive  Steamboat  Springs,  CO  80487  (800)334-5493 


Radiochemistry 

Reference 


Report  Header  Explanations 


Batch 

Error(+/-) 

Found 

Limit 

LCL 

LLD 

PCN/SCN 

PQL 

QC 

Rec 

PER 

RPD 

UCL 

Sample 


A  distinct  set  of  samples  analyzed  at  a  specific  time 
Calculated  sample  specific  uncertainty 
Value  of  the  QC  Type  of  Interest 
Upper  limit  for  RPD,  In  %. 

Lower  Control  Limit,  In  %  (except  for  LCSS,  mg/Kg) 

Calculated  sample  specific  Lower  Limit  of  Detection 

A  number  assigned  to  reagents/standards  to  trace  to  the  manufacturer's  certificate  of  analysis 
Practical  Quantitation  Limit 

True  Value  of  the  Control  Sample  or  the  amount  added  to  the  Spike 

Amount  of  the  true  value  or  spike  added  recovered,  in  %  (except  for  LCSS,  mg/Kg) 

Relative  Error  Ratio,  calculation  used  for  Dup.  QC  taking  into  account  the  error  factor. 

Relative  Percent  Difference,  calculation  used  for  Duplicate  QC  Types 
Upper  Control  Limit,  in  %  (except  for  LCSS,  mg/Kg) 

Value  of  the  Sample  of  interest 


QC  Sample  Types 


DUP  Sample  Duplicate 

LCSS  Laboratory  Control  Sample  -  Soil 

LCSW  Laboratory  Control  Sample  -  Water 


MS/MSD  Matrix  Spike/Matrix  Spike  Duplicate 

PBS  Prep  Blank  -  Soil 

PBW  Prep  Blank  -  Water 


QC  Sample  Type  Explanations 


Blanks 

Control  Samples 
Duplicates 
Matrix  Spikes 


Verifies  that  there  is  no  or  minimal  contamination  in  the  prep  method  procedure. 
Verifies  the  accuracy  of  the  method,  including  the  prep  procedure. 

Verifies  the  precision  of  the  instrument  and/or  method. 

Determines  sample  matrix  interferences,  if  any. 


ACZ  Qualifiers  (Qual) 


H  Analysis  exceeded  method  hold  time. 


Method  Prefix  Reference 


M  EPA  methodology,  including  those  under  SDWA,  CWA,  and  RCRA 

SM  Standard  Methods  for  the  Examination  of  Water  and  Wastewater. 

D  ASTM 

RP  DQE 

ESM  DQE/ESM 


Comments 


(1 )  Solid  matrices  are  reported  on  a  dry  weight  basis. 

(2)  Preparation  method:  "Method"  indicates  preparation  defined  in  analytical  method. 

(3)  QC  results  calculated  from  raw  data.  Results  may  vary  slightly  if  the  rounded  values  are  used  in  the  calculations. 

(4)  An  asterisk  in  the  "XQ"  column  indicates  there  is  an  extended  qualifier  and/or  certification 
qualifier  associated  with  the  result. 

For  a  complete  list  of  ACZ's  Extended  Qualifiers,  please  click: 

https://acz.eom/wp-content/uploads/2019/04/Ext-Oual-List.pdfl 


REP003.09.12.01 
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Radiochemistry  QC 
Summary 


ACZ  Laboratories,  Inc. 

2773  Downhill  Drive  Steamboat  Springs,  CO  80487  (800)  334-5493 


SGS  Accutest 


ACZ  Project  ID:  L51823 


NOTE:  If  the  Rec%  column  is  null,  the  high/low  limits  are  in  the  same  units  as  the  result.  If  the  Rec%  column  is  not  null,  then  the  high/low  limits  are  in  %  Rec. 

Alpha  M900.0  Units:  pCi/L 


ACZ  ID 

Type 

Anaiyzed 

PCN/SCN 

QC 

Sample 

Error 

LLD 

Found 

Error 

LLD 

Rec% 

Lower 

Upper  RPD/RER 

Limit 

Quai 

WG473687 

L51810-02MSA 

MS 

06/03/19 

PCN57385 

100 

8.4 

3.2 

5.4 

120 

12 

7.4 

112 

67 

144 

L51851-01DUP 

DUP-RER 

06/03/19 

2 

2 

5.7 

1.7 

1.9 

5.6 

0.11 

2 

WG473104LCSWA 

LCSW 

06/03/19 

PCN57385 

100 

110 

8.8 

1.3 

110 

67 

144 

WG473104PBW 

PBW 

06/03/19 

-.18 

0.51 

0.85 

1.7 

L51810-01DUP 

DUP-RER 

06/03/19 

13 

3.8 

12 

9.6 

3.4 

13 

0.67 

2 

Beta 

M900.0 

Units:  pCi/L 

ACZ  ID 

Type 

Anaiyzed 

PCN/SCN 

QC 

Sample 

Error 

LLD 

Found 

Error 

LLD 

Rec% 

Lower 

Upper  RPD/RER 

Limit 

Quai 

WG473687 

L51810-01DUP 

DUP-RER 

06/03/19 

7.2 

3 

8.4 

3.6 

2.8 

8.5 

0.88 

2 

L51810-04MSB 

MS 

06/03/19 

RC1 9031 2-11 

98.52 

5.6 

3 

7.5 

120 

7 

7.5 

116 

82 

122 

L51851-01DUP 

DUP-RER 

06/03/19 

3.2 

2.7 

4.2 

2.6 

2.7 

4.2 

0.16 

2 

WG473104LCSWB 

LCSW 

06/03/19 

RC1 9031 2-11 

98.52 

100 

6.3 

2.5 

102 

82 

122 

WG473104PBW 

PBW 

06/03/19 

.44 

1.8 

1.9 

3.8 

Radium  226 

M903.1 

Units: 

pCi/L 

1  ACZ  ID 

Type 

Anaiyzed 

PCN/SCN 

QC 

Sample 

Error 

LLD 

Found 

Error 

LLD 

Rec% 

Lower 

Upper  RPD/RER 

Limit 

Quai  1 

WG474372 

WG473228PBW 

PBW 

06/10/19 

.03 

0.06 

0.1 

0.2 

WG473228LCSW 

LCSW 

06/10/19 

PCN57865 

20 

22 

0.56 

0.1 

110 

43 

148 

L51810-05DUP 

DUP-RER 

06/10/19 

0.19 

0.1 

0.12 

.02 

0.06 

0.16 

1.45 

2 

L52006-01DUP 

DUP-RER 

06/10/19 

0.33 

0.08 

0.26 

.26 

0.16 

0.38 

0.39 

2 

N1A 

L51810-06MS 

MS 

06/10/19 

PCN57865 

20 

0.25 

0.08 

0.1 

19 

0.51 

0.07 

94 

43 

148 

L51823-1906121525 
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Radiochemistry  QC 
Summary 


ACZ  Laboratories,  Inc. 

2773  Downhill  Drive  Steamboat  Springs,  CO  80487  (800)  334-5493 


SGS  Accutest 


ACZ  Project  ID:  L51823 


NOTE:  If  the  Rec%  column  is  null,  the  high/low  limits  are  in  the  same  units  as  the  result.  If  the  Rec%  column  is  not  null,  then  the  high/low  limits  are  in  %  Rec. 

Radium  228,  total  M904.0  Units:  pCi/L 


ACZ  ID 

Type 

Anaiyzed 

PCN/SCN 

QC 

Sample 

Error 

LLD 

Found 

Error 

LLD 

Rec% 

Lower 

Upper 

RPD/RER 

Limit 

Quai 

WG473778 

WG473070PBW 

PBW 

06/04/19 

-.04 

0.31 

0.33 

0.66 

WG473070LCSW 

LCSW 

06/04/19 

PCN57186 

9.09 

8.1 

0.97 

0.69 

89 

47 

123 

L51804-01DUP 

DUP-RER 

06/04/19 

-0.54 

0.7 

0.76 

.13 

0.6 

0.63 

0.73 

2 

L51810-02IVIS 

MS 

06/04/19 

PCN57186 

9.09 

0.14 

0.7 

0.72 

8.5 

0.91 

0.61 

92 

47 

123 

L51820-05DUP 

DUP-RER 

06/04/19 

4.2 

0.87 

0.72 

4.1 

0.83 

0.69 

0.08 

2 

WG474248 

WG473822PBW 

PBW 

06/10/19 

.18 

0.63 

0.65 

1.3 

WG473822LCSW 

LCSW 

06/10/19 

PCN57186 

9.07 

7.7 

1 

0.76 

85 

47 

123 

L52006-02MS 

MS 

06/10/19 

PCN57186 

9.07 

0.49 

0.95 

0.98 

10 

1.2 

0.9 

105 

47 

123 

L51953-01DUP 

DUP-RER 

06/10/19 

0.82 

0.81 

0.81 

.61 

0.82 

0.83 

0.18 

2 

L51953-02DUP 

DUP-RER 

06/10/19 

0.05 

0.83 

0.87 

-.39 

0.9 

0.97 

0.36 

2 

Uranium  234 

Eichrom  ACW03 

Units:  pCi/L 

ACZ  ID 

Type 

Analyzed 

PCN/SCN 

QC 

Sample 

Error 

LLD 

Found 

Error 

LLD 

Rec% 

Lower 

Upper 

RPD/RER 

Limit 

Qual 

WG473418 

WG472816PBW 

PBW 

05/30/19 

1.8 

1.2 

0.93 

1.86 

WG472816LCSW 

LCSW 

05/30/19 

RC1 90424-10 

98 

89 

6.5 

0.78 

91 

77 

122 

L51743-02DUP 

DUP-RER 

05/30/19 

15 

2.5 

1.6 

16 

2.4 

0.74 

0.29 

2 

L51851-01DUP 

DUP-RPD 

05/30/19 

1.8 

0.94 

0.71 

9.1 

2.2 

2.2 

134 

20 

L51851-01DUP 

DUP-RER 

05/30/19 

1.8 

0.94 

0.71 

9.1 

2.2 

2.2 

3.05 

2 

RM 

L51749-01MS 

MS 

05/30/19 

RC1 90424-10 

98 

2 

1.1 

0.94 

110 

7.2 

1.4 

110 

77 

122 

L51823-1906121525 
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ACZ  Laboratories,  Inc. 

2773  Downhill  Drive  Steamboat  Springs,  CO  80487  (800)  334-5493 


Radiochemistry  QC 
Summary 


SGS  Accutest 


ACZ  Project  ID:  L51823 


NOTE:  If  the  Rec%  column  is  null,  the  high/low  limits  are  in  the  same  units  as  the  result.  If  the  Rec%  column  is  not  null,  then  the  high/low  limits  are  in  %  Rec. 

Uranium  235  Eichrom  ACW03  Units:  pCi/L 


ACZ  ID 

Type 

Analyzed 

PCN/SCN 

QC 

Sample 

Error 

LLD 

Found 

Error 

LLD 

Rec% 

Lower 

Upper 

RPD/RER 

Limit 

Qual 

WG473418 

WG472816PBW 

PBW 

05/30/19 

0 

0.3 

0.61 

1.22 

WG472816LCSW 

LCSW 

05/30/19 

RC1 90424-10 

4.48 

3.6 

1.3 

0.31 

80 

42 

136 

L51743-02DUP 

DUP-RER 

05/30/19 

0.31 

0.45 

0.66 

.56 

0.5 

0.49 

0.37 

2 

L51851-01DUP 

DUP-RER 

05/30/19 

0 

0.38 

1.1 

0 

0.82 

1.1 

0 

2 

L51749-01MS 

MS 

05/30/19 

RC1 90424-10 

4.48 

-0.13 

0.74 

1.1 

2.5 

1.2 

1.2 

59 

42 

136 

Uranium  238 

Eichrom  ACW03 

Units:  pCi/L 

ACZ  ID 

Type 

Analyzed 

PCN/SCN 

QC 

Sample 

Error 

LLD 

Found 

Error 

LLD 

Rec% 

Lower 

Upper 

RPD/RER 

Limit 

Qual 

WG473418 

WG472816PBW 

PBW 

05/30/19 

.66 

0.61 

0.7 

1.4 

WG472816LCSW 

LCSW 

05/30/19 

RC1 90424-10 

97.5 

95.2 

6.7 

0.31 

98 

87 

124 

L51743-02DUP 

DUP-RER 

05/30/19 

5.31 

1.7 

1.2 

7.56 

1.6 

0.56 

0.96 

2 

L51851-01DUP 

DUP-RPD 

05/30/19 

1.55 

0.89 

1.1 

10 

2.4 

2.1 

146 

20 

L51851-01DUP 

DUP-RER 

05/30/19 

1.55 

0.89 

1.1 

10 

2.4 

2.1 

3.3 

2 

RM 

L51749-01MS 

MS 

05/30/19 

RC1 90424-10 

97.5 

0.62 

0.91 

1.4 

106 

7.2 

0.73 

108 

87 

124 

L51823-1906121525 
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ACZ  Laboratories,  Inc. 

2773  Downhill  Drive  Steamboat  Springs,  CO  80487  (800)  334-5493 


SGS  Accutest 


RadChem  Extended 
Qualifier  Report 


ACZ  Project  ID:  L51823 


Iacz  id 

WORKNUM 

PARAMETER 

METHOD 

QUAL 

DESCRIPTION 

L51823-01 

WG474372 

Radium  226 

M903.1 

D1 

Sample  required  dilution  due  to  matrix. 

M903.1 

N1 

See  Case  Narrative. 

M903.1 

N1A 

See  Case  Narrative. 

WG474248 

Radium  228,  total 

M904.0 

D1 

Sample  required  dilution  due  to  matrix. 

WG473418 

Uranium  234,  total 

Eichrom  ACW03 

DF 

Sample  required  dilution  due  to  high  sediment. 

Eichrom  ACW03 

RM 

For  a  water  matrix,  the  duplicate  precision  assessment 
{RPD  or  RER)  exceeded  the  control  limit.  High  sediment, 
turbidity,  or  presence  of  an  immiscible  liquid  attributed  to 
non-homogeneity  of  the  sample. 

Uranium  235,  total 

Eichrom  ACW03 

DF 

Sample  required  dilution  due  to  high  sediment. 

Uranium  238,  total 

Eichrom  ACW03 

DF 

Sample  required  dilution  due  to  high  sediment. 

Eichrom  ACW03 

RM 

For  a  water  matrix,  the  duplicate  precision  assessment 
{RPD  or  RER)  exceeded  the  control  limit.  High  sediment, 
turbidity,  or  presence  of  an  immiscible  liquid  attributed  to 
non-homogeneity  of  the  sample. 

LSI 823-02 

WG474372 

Radium  226 

M903.1 

D1 

Sample  required  dilution  due  to  matrix. 

M903.1 

N1A 

See  Case  Narrative. 

WG473778 

Radium  228,  total 

M904.0 

D1 

Sample  required  dilution  due  to  matrix. 

WG473418 

Uranium  234,  total 

Eichrom  ACW03 

DF 

Sample  required  dilution  due  to  high  sediment. 

Eichrom  ACW03 

RM 

For  a  water  matrix,  the  duplicate  precision  assessment 
(RPD  or  RER)  exceeded  the  control  limit.  High  sediment, 
turbidity,  or  presence  of  an  immiscible  liquid  attributed  to 
non-homogeneity  of  the  sample. 

Uranium  235,  total 

Eichrom  ACW03 

DF 

Sample  required  dilution  due  to  high  sediment. 

Uranium  238,  total 

Eichrom  ACW03 

DF 

Sample  required  dilution  due  to  high  sediment. 

Eichrom  ACW03 

RM 

For  a  water  matrix,  the  duplicate  precision  assessment 
(RPD  or  RER)  exceeded  the  control  limit.  High  sediment, 
turbidity,  or  presence  of  an  immiscible  liquid  attributed  to 
non-homogeneity  of  the  sample. 

LSI  823-03 

WG474372 

Radium  226 

M903.1 

D1 

Sample  required  dilution  due  to  matrix. 

M903.1 

N1A 

See  Case  Narrative. 

WG473418 

Uranium  234,  total 

Eichrom  ACW03 

DF 

Sample  required  dilution  due  to  high  sediment. 

Eichrom  ACW03 

RM 

For  a  water  matrix,  the  duplicate  precision  assessment 
(RPD  or  RER)  exceeded  the  control  limit.  High  sediment, 
turbidity,  or  presence  of  an  immiscible  liquid  attributed  to 
non-homogeneity  of  the  sample. 

Uranium  235,  total 

Eichrom  ACW03 

DF 

Sample  required  dilution  due  to  high  sediment. 

Uranium  238,  total 

Eichrom  ACW03 

DF 

Sample  required  dilution  due  to  high  sediment. 

Eichrom  ACW03 

RM 

For  a  water  matrix,  the  duplicate  precision  assessment 
{RPD  or  RER)  exceeded  the  control  limit.  High  sediment, 
turbidity,  or  presence  of  an  immiscible  liquid  attributed  to 
non-homogeneity  of  the  sample. 
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Certification 

Quaiifiers 


ACZ  Laboratories,  Inc. 

2773  Downhill  Drive  Steamboat  Springs,  CO  80487  (800)  334-5493 


SGS  Accutest  ACZ  Project  ID:  L51823 


Radiochemistry 


The  following  parameters  are  not  offered  for  certification  or  are  not  covered  by  AZ  certificate  #AZ0102. 

Uranium  234,  total 

Eichrom  ACW03 

Uranium  235,  total 

Eichrom  ACW03 

Uranium  238,  total 

Eichrom  ACW03 

The  following  parameters  are  not  offered  for  certification  or  are  not  covered  by  NELAC  certificate  #ACZ. 

Uranium  234,  total 

Eichrom  ACW03 

Uranium  235,  total 

Eichrom  ACW03 

Uranium  238,  total 

Eichrom  ACW03 

REPAD. 05.06.05.01 
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Laboratories,  Inc. 

2773  Downhill  Drive  Steamboat  Springs,  CO  80487  (800)  334-5493 

SGS  Accutest 


Receipt  Verification 


Sample 

Receipt 


ACZ  Project  ID:  L51823 

Date  Received:  05/16/2019  11:22 
Received  By: 

Date  Printed:  5/17/2019 


1 )  Is  a  foreign  soil  permit  included  for  applicable  samples? 

2)  Is  the  Chain  of  Custody  form  or  other  directive  shipping  papers  present? 

3)  Does  this  project  require  special  handling  procedures  such  as  CLP  protocol? 

4)  Are  any  samples  NRC  licensable  material? 

5)  If  samples  are  received  past  hold  time,  proceed  with  requested  short  hold  time  analyses? 

6)  Is  the  Chain  of  Custody  form  complete  and  accurate? 

7)  Were  any  changes  made  to  the  Chain  of  Custody  form  prior  to  ACZ  receiving  the  samples? 


Samples/Containers 


8)  Are  all  containers  intact  and  with  no  leaks? 

9)  Are  all  labels  on  containers  and  are  they  intact  and  legible? 

1 0)  Do  the  sample  labels  and  Chain  of  Custody  form  match  for  Sample  ID,  Date,  and  Time? 

1 1 )  For  preserved  bottle  types,  was  the  pH  checked  and  within  limits? 

12)  Is  there  sufficient  sample  volume  to  perform  all  requested  work? 

13)  Is  the  custody  seal  intact  on  all  containers? 

14)  Are  samples  that  require  zero  headspace  acceptable? 

15)  Are  all  sample  containers  appropriate  for  analytical  requirements? 

16)  Is  there  an  Hg-1631  trip  blank  present? 

17)  Is  there  a  VOA  trip  blank  present? 

18)  Were  all  samples  received  within  hold  time? 


1 


Chain  of  Custody  Related  Remarks 


Client  Contact  Remarks 


Shipping  Containers 


YES 


YES 


NO 


NA 


X 

X 

X 

X 

X 

X 

X 

NO 


NA 


X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

NA  indicates  Not  Appiicabie 


Cooler  Id  Temp(°C)  Temp  Rad(pR/Hr)  Custody  Seal 

Criteria(°C)  Intact? 


NA30572  3.5  <=6.0  15  Yes 

Was  ice  present  in  the  shipment  container(s)? 

Yes  -  Wet  ice  was  present  in  the  shipment  container  (s)  . 

Ciient  must  contact  an  ACZ  Project  Manager  if  anaiysis  shouid  not  proceed  for  sampies  received 
outside  of  their  thermai  preservation  acceptance  criteria. 


REPAD  LPii  2012-03 


L51823-1906121525 


Page  17  of  19 


Sample 

Receipt 


ACZ  Laboratories,  Inc. 

2773  Downhill  Drive  Steamboat  Springs,  CO  80487  (800)  334-5493 

SGS  Accutest  ACZ  Project  ID:  L51823 

Date  Received:  05/16/2019  11:22 
Received  By: 

Date  Printed:  5/17/2019 

^  The  preservation  of  the  following  bottle  types  is  not  checked  at  sample  receipt:  Orange  (oil  and 
grease),  Purple  (total  cyanide),  Pink  (dissolved  cyanide),  Brown  (arsenic  speciation).  Sterile  (fecal 
conform),  EDTA  (sulfite),  HCI  preserved  vial  (organics),  Na2S203  preserved  vial  (organics),  and  HG- 
1631  (total/dissolved  mercury  by  method  1631). 
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L51 823-1 9061 21 525  V  ’  j  i-  i  i;  ;  Pag^19of  |9 


[Street  AcWress 

4036  Youngfield  Street 


City  State 

Wheat  Ridge,  CO 


Zip 


8003; 


Project  Conta^  E^rnaiT 

terri.mcnuKy@sgs.com 


Phorie# 

303-425-6021 


SainpieiXs)  Name($) 

ZW 


Sam^tV 


IX 


3X 


5X 


Field  ID  /  Point  of  Collection 


OA1SS55-1X 


DA1S856-3X 


DA1585S-5X 


CHAIN  OF^USTODY 

^i[  SGS  North  America  inc.  -  Wheat  Ridge 

>US  iod  Youngfield  Street,  Wheat  Ridge,  CO  80033 

TEL:  303-425-6021  FAX:  303-425-6854 
www.sgs.comfehsusa 


Page  1  of  1 


Send  Report  and  Invoice  to: 

Elizabeth. Sutcliffe@sgs. com;  Carissa, Cumine@sgs.com; 
Janel.Mulholland@sgs.com;  Eli2abeth.B0lstad@sgs.com; 
Scott.Heideman@sgs.com;  Larisa.Dimarco@sgs.com 


MEOH/DiVial# 


Collection 


Date 


5/14/19 


5/13/19 


5/13/19 


Time 


:00:00  PM 


:20:00  PM 


4:30:00  PM 


Samptecf 

by 


ZW 


ZW 


ZW 


Matrix 


AQ 


AQ 


AQ 


f  of  botttes 


Number  of  preserved  BotUea 


DW  -  Drinking  Water 
GW  -  Ground  Water 
WW  -  Water 
SW  -  Surface  Water 
SO  -  Soil 
SL-  Sludge 
M,.'.SED-Sedimei 
0.1 -Oif 
LIQ  -  Other  Liquid 
AIR  •  Air 
SOL  -  Other  Solid 
WP  •  Wipe 
FB-Field  Blank 
EB'EquIpment  Blank 
RB-  Rinse  Blank 
TB-Trip  Blank 


LAB  USE  ONLY 


Turnaround  Time  (  Business  days) 


Data  Deliverabie  Information 


I  I  Standard  10  Day  (business) 

-  -  ^  Q  S  Business  Days  RUSH 
--  ,:frj  ■  3.Bysiness  Days  RUSH 
. ..  ..  .r~1  2-B-U.siness  Days  RUSH 

-  :  -O^JzBusiness  Day  EMERGENCY 

-C  ®  .  2/11/1900 


Approved  By  (SGS  PM):  /  Date: 


I  I  Commercial  "A"  (Level  1) 
r  I  Commercial  "B"  (  Level  2) 
I  1 .  REpri_(_j_evel  3) 

I  1.FULT1  (tAveiA)  ■ 
r  I  Cornmercial  "C" 


f  I  state  Forms 
I  I  EDD  Format 

I  I  Other _ 

□ 


'  ’  Emergency  &  Rush  T/A  data  available  via  Lahiinie  fx.-  di  leuic _ 


’ ;  Commercial  "A"  =  Results  Only 
fCommercial  “B"  -  Results  +  QC  Summary 


APPENDIX  C 


HYDRAULIC  ANALYSIS 


The  business  of  sustainability 


ERM 


Martin  Marietta  Parkdale  Quarry  Fall  Field  Investigation. 
December  10  -  12,  2018 


Well  1 


Theis  Recovery  Analysis  (Aqtesolv) 


FIvorslev  Analysis  1 


FIvorslev  Analysis  2 


Saturated  thickness 


T  (ft''2/day) 


0.289 


0.228 


0.00916 


Wells 


Theis  Recovery  Analysis 


FIvorslev  Analysis 


Steady-state  Analysis 


Saturated  thickness 


T  (ft''2/day) 


0.298 


0.781 


0.812 


Well  10 


Theis  Recovery  Analysis 


Saturated  thickness 


T  (ft''2/day) 


FIvorslev  Analysis 

Steady-state  Analysis  Q1  =  0.65  gpm 

2.25 

Steady-state  Analysis  Q2  =  0.39  gpm 

1.76 

Steady-state  Analysis  Q3  =  0.012  gpm 

2.13 

Cooper-Jacob  Analysis  (Aqtesolv) 

0.830 

Birsoy-Summers  (1980)  Analysis 

0.865 

134.87  ft _ 

K  (ft/day)  Comment 

0.0021  Incomplete  Recovery 
0.0017  ~ 

0.000068  Late  response  (seems  unrealistically  low) 

201.45  ft 
K  (ft/day) 

0.0015  ~ 

0.0039 

0.0040 

241.24  ft 

K  (ft/day)  Comment 

Recovery  not  monitored 
Recovery  not  monitored 
0.0093  ~ 

0.0073 
0.0088  ~ 

0.0034 

0.0036 


Well  Recovery 


Free  water  surface 
is  below  seal 


2-in  sch  40  PVC 


Sand  pack,  30%  porosity 


HQ  corehole,  diameter  =  3.77  in 


Rising  water  level  during  recovery 
(after  the  pump  was  pulled) 


119 

118 

117 

116 

115 

114 

113 

112 

111 

110 

109 

108 

107 

106 

105 

104 

103 

102 

101 

100 

99 

98 

97 

96 

95 

94 

93 

92 

91 

90 


Well  1  -  Hydrograph 


Clock  Time  (12/10/18-12/11/18) 


Transducer 


•  Manual 


100 


Well  1  -  Hvorslev  Plot 


c 

o 

■a 

n 

O 


Mai 

/ 

lual  mea 

suremer 

t 

/ 

» 

At2  = 

12880  m 

in 

Ati  =  51 

1  min\ 

0  100  200  300  400  500  600  700  800  900  1000  1100  1200  1300 

Recovery  Time  (min) 


Well  1  Analyses 


Theis  Recovery  Analysis 

Analysis  not  feasible.  Pumping  and  recovery  response  dominated  by  wellbore  storage. 
Recovery  far  from  complete  (10.5  ft  of  residual  drawdown  after  1160  minutes  of  recovery). 


Hvorslev  Analysis  1 


dj.  :=  2- in 

Riser  pipe  diameter  (2-in  sch  40  PVC) 

dj,  ;=  3.77- in 

Borehole  diameter  (assume  HO  cxjrehole) 

n  :=  0.3 

Sand  pack  specific  yield 

*  ^  j  2  -IT  f  2  .2^ 

+-n{db  -dj 

Casing  -  sand  pack  void  area 

A  =  5.548- in^ 

'll 

bo 

Hvorslev  shape  factor  (index  value) 

At|  :=  517  niin 

Time  for  one  log  cycle  change  in  drawdown 
(early  response) 

2.303  AF 

T|  := - 

2TTAt] 

Computed  transmissivity 

J.2 

T,  =  0.228 - 

day 

Hvorslev  Analysis  2 

At2  :=  I2880  niin 

Time  for  one  log  cycle  change  in  drawdown 
(late  response) 

2.303  AF 

To  := - 

^  2-Tr-At2 

Computed  transmissivity 

^2 

T-,  =  0.00916 - 

day 

This  T  seems  unrealistically  low 


Well  3  -  Pressure  Hydrograph 


12:00  13:00  14:00  15:00  16:00  17:00  18:00  19:00  20:00  21:00  22:00  23:00  0:00  1:00  2:00  3:00  4:00  5:00  6:00  7:00  8:00  9:00  10:00  11:00 


Clock  Time 


Well  3  -  Hvorslev  Plot 


80 

70 

60 

50 

40 

30 

20 

10 

0 


Well  3  -  Thels  Recovery  Plot 


« 

• 

. 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

1 

1 

.* 

• 

/ 

• 

• 

.* 

• 

• 

y 

- - 

— 

J 

/ 

_ f  i 

/ 

1 

1 

As  =  84.7  ft 

^ ^ 

t/f 


10 


Well  3  Analyses 


Theis  Recovery  Analysis 

0,:.^ 

74- min 


Average  flow  rate  during  pumping  period 


As  :=  84.7- ft 
2.303  Q, 
*  4tt-As 


Change  in  drawdown  per  log  cyle  on  t/f  plot 
Computed  transmissivity 


Hvorslev  Analysis 


dc  :=  2- in 
dj,  :=  3.77- in 
n  :=  0.3 


Riser  pipe  diameter  (2-in  sch  40  PVC) 
Borehole  diameter  (assume  HQ  cormhoie) 
Sand  pack  specific  yield 


L-=  5.8 


At  :=  ISl-min 


Casing  -  sand  pack  void  area 

Hvorslev  shape  factor  (index  value) 

Time  for  one  log  cycle  change  in  drawdown 


2.303-A-F 

2ttAi 


Computed  transmissivity 


Q|  =  0.716-gpm 


T,  =  0.298- 


day 


A  =  5.548in 


T2  = 


day 


Steady-state  Analysis 

Q3  :=  0.456- gpm 


(77.98 -34.74)  2.308- ft 


T3  := 


Q3P 

2-Tr-s 


Flow  rate  at  end  of  pumping  period 

Approximately  stabilized  drawdown 
at  end  of  pumping  period 


s  =  99.798- ft 


T3  =  0.812- 


day 


Computed  transmissivity 


Height  of  Water  Column  above  Transducer  (ft) 


Weil  10  -  Hydrograph 


Clock  Time  (12/12/18) 


100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 

9 


Well  10 -Flow  Chart 


Flow  Rate  Schedule 


Clock  Time 

Vol  (gal) 

Q  (gpm) 

Step 

Notes 

9:49:00 

0 

Pump  on 

9:56:00 

6 

0.86 

step  1 

10:38:10 

47 

0.97 

step  2 

10:55:00 

58 

0.65 

step  3 

11:09:10 

63.5 

0.39 

step  4 

11:14:08 

70 

1.31 

step  5 

11:30:00 

97.5 

1.73 

step  6 

Pump  off 

0.05 


Well  10  -  Specific  Capacity  Plot 


o 

(0 

a 

(0 

O 

o 

u 

0) 

Q. 

(/> 


0.04 


0.03 
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0.01 
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0  10  20  30  40  50  60  70  80  90  100  110 


Pumping  Time  t  (min) 


140 

120 

100 

80 

60 

40 

20 

0 


Well  10  -  Birsoy-Summers  Plot  (Variable  Flow  Rate  Analysis) 


10  100  1000 
Pt(n)(t-tn)  (min) 


10000 


Well  10  Analyses 


Cooper-Jacob  Analysis 

Not  likely  to  work  due  to  flow  rate  variations  during  the  pumpng  period. 

Can  attempt  to  analyse  in  Aqtesolve  using  the  Birsoy-Summers  (1980)  variable  flow  rate  solution. 

Theis  Recovery  Analysis 
Recovery  not  monitored 

Steady-state  Analysis 

Approximate  stabilized  water  level  at  10:55 


0|  :=  0.65  gpm 
s,  :=  211.7  ft-  160.3  ft 


5.8 


Ti:= 


Qi-F 

2-7rS) 


Flow  rate  at  end  of  pumping  period 

Approximately  stabilized  drawdown 
at  end  of  step  3 


Shape  factor  (index  value) 
Computed  transmissivity 


Approximate  stabilized  water  level  at  11:09 


Q2  :=  0.39- gpm 

S2  :=  211.7-ft-  172.32-ft 


Flow  rate  at  end  of  pumping  period 

Approximately  stabilized  drawdown 
at  end  of  step  4 


s,  =  51.4  ft 


T,  =  2.25- 


day 


$2  =  39.4- ft 


O2F 

T2'-= -  Computed  transmissivity 

2-1T-S2 

Projected  specific  capacity  on  plot 

SC3  :=  0.0 1 2-  Projected  specific  capacity  on  plot 


Computed  transmissivity 


Birsoy-Summers  (1980)  Analysis 

AsQ  :=  40.77 -  Change  in  s/Q  per  log  cycle 

gpm 


14:= 


2.303 

4-7tAsQ 


T2  = 


day 


T3  = 


day 


T4  =  0.865 - 

day 


Computed  transmissivity 


APPENDIX  D 


SIMULATED  CURRENT  CONDITIONS 
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Source:  Esri  -  World  Topoographic  Map 
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SW-NE  Cross  Section:  Computed  (Calibrated)  Water-Table  Profile 
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Horizontal  Distance  (ft) 


- Computed  water-table  profile 

•  Measured  water  level 

- Base  of  permeable  bedrock 

- Ground  surface 

- Pit  profile 

SlopingAquifer^ith  Recharge 

Inputs 

KK;=  1.3610  Hydraulic  conductivity 

sec 

K:=KK  ft  ^  day 

AW\  •' 

Dimensionless 
parameters  ^elow 
are^  units  of  ft-day 

K  =  0.0039 

WW  ;=  0.16-  — 
yr 

Recharge 

W  :=  WW-fl“^-day 

W  =  3.65  X  10“^ 

LL  :=  13500-ftc 

Length  of  flow  system 
(Tallahassee  Ck  to  Hwy  9) 

L  :=iL-fr^ 

AW\ 

L  =  13500.0 

WW  ;=  3000-ftc 

Flow  tube  unit  width 

f-  Ic 

w  :=  ww-it 

w  =  3000.0 

HHo  ;=  5840- ftc 

Head  at  x  =  0  (Creek  elevation  in  msl) 

Ho  :=  HHo- ft”  ^ 

Ho  =  5840.0 

*11 

Aquifer  hydraulic  conductivity  function 

:=  5840  +  0.1323-x  GS  function  G<e^  =  5840.0 

=  7626.1 

;=  G<e^  -  500  +  0.0356  X  Aquifer  base  elevation  function  =  5820.6 


P^s) 


G(1000)  +  0.017-(x-  1000)  if  1000  x  6500 
G^x)  otherwise 


Calcs 


QQo  ;=  -984-  Iterate  on  this  flow  rate  until  H(L)  =  6220 
day 

Qo 

—  +  W-X 

Given  — Hlxi  =  - - -  HtOi  = 

dx  K(x^-(H(x^-B(x^) 


Pit  bottom  function 


P(2330);  =  5995 
P(6580)  =  6711 


QQo=^5.112gpm  Qo:=QQo-^  Qo  =^984.000 

ft 

Governing  ODE  and  BC 

I^:=  Odesolve(x,L)  g  unitless  equation 

H(e^  =  5840  H(L^  =  6220 


Vertical  Cross-Section 


Creek  Distance  from  Tallahassee  Ck  (ft)  Hwy  9 

- GS 

- Pit  profile 

- Base  of  "permeable"  bedrock 

Water-level  profile 


Check  flow  rates  with  Darcy's  law 


Q(x^;=  -K(x^  w  (H(k^ -  B(x^)  — H(x^ 

dx 


Darcy"s  law  for  horizontal  flow  with  variable  saturated  thickness 


Q(e.l)  =  -982.567 

QQl 

:=Q(0.1)-^ 

day 

QQl  =  -5. 104- gpm 

Outifow  on  left  side. 

This  is  discharge  to  Creek. 

Q(13499.9)  =  493.376 

QQr 

ft^ 

:=  Q(13499.9) - 

day 

QQr  =  2.563  gpmc 

Outflow  right  side. 

This  is  underflow  to  the  northeast. 

QQr  -  QQl  =^.67  gpmc  Total  flow  leaving  cross-section 

LL-ww-WW  =^.68-gpmc  Total  recharge  into  cross-section 


For  steady-state,  these 
should  be  equal 


Discussion 

This  is  a  1-D  vertical-section  groundwater  hydraulic  calculation.  The  SW-NE  orientation  of  the  section  is  shown  on  the 
attached  map.  The  left  (SW)  side  of  the  section  is  at  confluence  of  Tallahasse  Creek  and  Current  Creek.  The  right 
(NE)  side  of  section  is  at  Hwy  9.  Total  horizontal  length  of  the  section  is  13,500  ft. 

Solution  assumes  horizontal  flow  according  to  Dupuit  assumption.  This  is  usually  a  good  approximation  if  flow  lines 
have  slopes  of  less  than  10  percent,  which  should  be  the  case  here. 

The  perennial  stream  at  the  left  side  of  the  section  is  assumed  to  be  a  fixed  head  boundary  (elevation  5840  ft  msl). 

Solution  accounts  for:  unform  hydraulic  conductivity  (1 .36  x  10-6  cm/sec),  evenly  distributed  recharge  (0.16  in/yr), 
variable  saturated  thickness,  and  sloping  bottom  to  the  bedrock  "aquifer."  While  not  invoked,  the  solution  could 
consider  spatially  varying  hydraulic  conductivity  [K(x)]  and  recharge  [W(x)].  The  solution  could  also  be  used  for  any 
arbitrary  aquifer  bottom  configuation  [B(x)].  The  assumed  hydraulic  conductivity  is  based  on  pumping  tests  conducted 
at  three  wells  within  the  pit  area. 

Mathcad  solves  the  inhomogeneous  ordinary  differential  equation  (ODE)  using  the  4th  order  Runge-Kutta  method. 

For  regularly  fractured  hard  rock,  a  general  rule  of  thumb  is  that  the  hydraulic  condtuctivity  becomes  very  low  at  about 
300-500  feet  below  ground  surface  due  to  geostatic  pressures  that  close  fractures.  This  effect  is  approximated  in  the 
solution  by  placing  a  linear  sloped  no-flow  boundary  at  500  feet  below  the  Creek  and  500  feet  below  Hwy  9. 

The  solution  is  "calibrated"  so  that  the  computed  water-level  profile  (1 )  conforms  to  water  levels  measured  in  two 
wells  in  the  mine  pit  area  and  (2)  is  about  100  feet  below  ground  surrface  at  Hwy  9. 

The  pit  bottom  profile  along  the  vertical  section  [P(x)]  is  approximated  from  the  pit  plan  provided  by  MM. 

For  these  inputs,  the  pit  bottom  is  predicted  to  extend  below  the  water  table  and  will  therefore  receive  groundwater 
inflow.  However,  the  flow  rate  is  anticipated  to  be  only  several  gpm.  On  an  anual  basis,  more  water  will  likely  enter  the 
pit  from  direct  rainfall  and  surface  runoff.  Note  that  on  the  above  graph,  ground  surface  and  the  pit  bottom  are 
approximate. 
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LINEAR  FLOW  MODEL 


Linear  Flow  Lines 


Pit  Area 


High  Wall 


All  distances  in  feet 


Linear  Flow  Analysis 


K:=1.36.10-‘.22 

AW\ 

sec 


Sy  ;=  0.01 


b  :=  500-ftc 
w  ;=  3000- ftc 
Sp  :=  300- ftc 

Kbc 
a  ;= - 

Sy 


^x,t)  := 


Sp-erfc 


U- 


Hydraulic  conductivty  of  granite  based  on  pumping  tests 

Specific  yield  of  fractured  bedrock 
Thickness  of  bedrock  "aquifer" 

Width  of  flow  tube  with  linear  flow 
Change  in  head  (drawdown)  at  pit  wall  (x  =  0) 

2 

Hydraulic  diffusivity  a  =  192.756 - 

day 

Drawdown  solution;  Carslaw  and  Jaeger  (1959;  section  2.4;  modified  eq  3) 


Distance  -  Drawdown 


t]  ;=  5-yrc  t2  :=  lOeyrc  13  :=  20eyrc  14  ;=  40eyrc  15  ;=  SOeyrc  x  ;=  O-ftglOO-ftc.  6500-ftc 
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Pit  high  wall  is  at  x  =  0 

Hwy  9  is  at  X  =  6500  ft  (13,000  ft  on  SW-NE  cross-section) 


Time  -  Drawdown  at  Hwy  9  (x  =  6500  ft) 


t  :=  0.5-yr,  1-yr..  80(yrc  x  ;=  6500-ftc 
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Analytical  scoping 
level  calculations 
conservatively  tend 
to  overestimate 
drawdown  because  it 
does  not  consider 
boundary  conditions, 
recharge,  or 
heterogeneity.  It  is 
likely  that  the 
analysis 
overestimates 
drawdown  at  large 
times. 


Time  (yr) 


Flow  Rate  to  Pit 


t  ;=  0.5-yr,  1-yr..  SOeyrc  ^:=  0 
Q(x,t)  :=  -K-b-w-|  — s(x,t) 

Ux 


Inflow  at  Pit  Wall  (x  =  0) 


Results  for  t  <  10  years  not  reliable  because  the  pit  will  NOT  be  built  "instantaneously.' 
This  is  likely  an  underestimate  because  it  does  not  include  additional  inflow  along 
the  NW  and  SE  sides  of  the  pit. 


RADIAL  FLOW  MODEL 


Radial  Flow  Lines 


Pit  Area 


High  Wall 


All  distances  in  feet 


Radial  low  Analysis 


K:=1.36.10-‘.= 

AW\  _ 

sec 


Sy  ;=  0.01 


b  :=  500-ftc 
Sp  ;=  300-ftc 
Tp  :=  1 500-ftc 
K-bc 

OL  := - 

Sy 


Hydraulic  conductivity  of  granite  based  on  pumping  tests 
Specific  yield  of  fractured  granite 
Thickness  of  granite  "aquifer" 

Head  change  (drawdown)  at  pit  high  wall 
Pit  wall  radius 

2 

Hydraulic  diffusivity  a  =  192.756 - 

day 


Laplace  Transform  Solution 


KOI  r- 


p-KO^rp- 


Oty 


From  Hantush  (1964),  "Hydraulics  of  Wells" 
p331,  eq41 
p  332,  eq  44 


Stehfest  Algorithm  for  Numericai  Inversion  of  Lapiace  Transform  Soiution 

N  ;=  14  i  :=  1 ,2 ..  N  N  must  be  an  even  integer.  14, 16,  and  18  are  asually  the  best  values. 


(-1) 
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— +i 
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k  =  round 


(i+0.9) 
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_ ■(2-k)! _ 

N  ^ 
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Dimensionless  drawdown  function 

Tabulated  values  are  in  Kmseman  and  de  Ridder  (1990;  Annex  1 .2) 


^r,t)  :=  Sp-A(r,t) 


Aquifer  drawdown 


Distance  -  Drawdown 


ti  ;=  5-yrc  t2  :=  lOcyrc  13  :=  20eyrc  14  ;=  40cyrc  15  :=  SOcyrc  r  :=  1500-ft,  1600-ft..  7500-ftc 
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Time  (yr) 


low  Rate  to  Pit  (assume  pit  receives  inflow  from  a  semi-circle) 


t  :=  0.5  yr,  l  yr..  80  yrc 


£  ;=  0.01 
AW 


-Ic  sRl  +  e)-rp,tl  -  s(rp,t): 

Qp(t):  ;=  — K-be2-7T-rp--^ - 


Flow  rate  to  pit  using  derivative  approximation 


Pit  Inflow  (r  =  rp) 


Results  for  t  <  10  years  not  reliable  because  the  pit  will  NOT  be  built  "instantaneously.' 
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y#TV  Marietta 


Stormwater  Management  Plan  (SWMP) 


Parkdale  Quarry 

Canon  City,  Fremont  County,  Colorado 
Permit  No.  COG-500325 


Martin  Marietta  Materials,  Inc.  -  Rocky  Mountain  Division 
1627  Cole  Blvd,  Suite  200 
Lakewood,  CO  80401 


The  Stormwater  Management  Plan  (SWMP)  format  is  based  on  the  Colorado  Discharge  Permit  System 
(CDPS)  General  Permit  for  Sand  and  Gravel  Mining  and  Processing  (Permit  No.  COG-500000)  (General 
Permit).  This  plan  has  been  written  in  accordance  with  the  updated  requirements  put  forth  by  the  January 
1,  2017  General  Permit. 

The  SWMP  identifies  potential  sources  of  pollution  (including  sediment)  reasonably  expected  to  affect 
the  quality  of  stormwater  discharges  associated  with  the  mining  activity.  In  addition,  the  SWMP  describes 
practices  to  be  used  to  reduce  pollutants  in  stormwater  discharges  associated  with  mining  activity  at  the 
facility,  and  ensure  those  practices  are  selected  and  described  in  accordance  with  good  engineering 
practices  (including  the  requirements  for  installation,  implementation,  and  maintenance).  Also,  the 
SWMP  is  prepared  and  updated  in  accordance  with  the  “Stormwater  Management  Plan  (SWMP)”  section 
of  the  “Stormwater  Discharges”  section  of  the  General  Permit,  to  ensure  compliance  with  the  terms  and 
conditions  of  the  General  Permit. 

As  a  condition  of  the  General  Permit,  facilities  must  implement  the  provisions  of  the  SWMP  as  written 
and  updated,  from  commencement  of  facility  activity  until  completion  of  final  reclamation. 

This  SWMP  includes  and  identifies  the  following: 

•  A  facility  description  and  map 

•  One  or  more  individuals  (with  specification  of  position[s]  or  title[s]  within  the  mining 
organization)  responsible  for  developing,  implementing,  maintaining,  and  revising  the  SWMP 

•  Potential  pollutants  at  the  facility,  and  materials  and  business  practices  at  the  facility  that  may 
lead  to  discharges  of  polluted  stormwater 

•  Best  Management  Practices  (BMP)  that  will  be  used  to  prevent  potential  discharges 

•  Other  pollution  prevention  measures 

•  A  preventive  maintenance  program  that  incorporates  the  requirements  for  inspection  frequency 
and  monitoring 

•  Good  housekeeping  practices 

•  All  discharges  other  than  stormwater. 
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\  1  PLAN  CERTIFICATION 


Facility  Name; 

Parkdale  Quarry  (Facility  #COG-500325) 

Facility  Type: 

Sand  &  Gravel 

(SIC:  1442  NAICS;  212321) 

NPDES  General  Permit  Number: 

COG-500000 

Date  that  initial  operation  began; 

1984 

Facility  Address: 

112  County  Road  157,  Canon  City,  CO  81212 

Environmental  Emergency  Contact: 

Beth  Haake  -  720-249-7447 

Facility  Emergency  Contact: 

Josh  Esquibel  -  719-648-3490 

Operation  Schedule; 

17  hours  per  day,  5  days  per  week.  Can  vary  depending  on  season. 

SWMP  Administrator 

Beth  Haake  -  Environmental  Engineer 

This  stormwater  management  plan  (SWMP)  was  prepared  in  accordance  with  good  engineering, 
hydrologic,  and  pollution  control  practices.  This  SWMP  has  been  prepared  and  implemented  for  the 
Martin  Marietta  Materials,  Inc.  {Martin  Marietta)  Parkdale  Quarry  facility  located  at  1 12  County  Road 
157,  Canon  City,  Fremont  County,  Colorado  81212. 

In  compliance  with  the  provisions  of  the  Colorado  Water  Quality  Control  Act  (25-8-101  et  seq.,  CRS, 
1973  as  amended),  facilities  engaged  in  mining  and  the  processing  of  nonmetallic  minerals  (except  fuel) 
are  authorized  to  discharge  surface  runoff  and  process  water  from  authorized  locations  throughout  the 
State  of  Colorado  to  specified  surface  waters  of  the  State.  Such  discharges  shall  be  in  accordance  with 
conditions  of  the  Colorado  Discharge  Permit  System  General  Permit  COG-500000.  Martin  Marietta  is 
aware  that  implementation  of  the  provisions  in  this  SWMP  is  required  under  the  condition  of  the  permit. 

I  certify  under  penalty  of  law  that  this  document  and  all  attachments  were  prepared  under  my  direction  or 
supervision  in  accordance  with  a  system  designed  to  assure  that  qualified  personnel  properly  gather  and 
evaluate  the  information  submitted.  Based  on  my  inquiry  of  the  person  or  persons  who  manage  the 
system,  or  those  persons  directly  responsible  for  gathering  the  information,  the  information  submitted  is, 
to  the  best  of  my  knowledge  and  belief,  true,  accurate,  and  complete.  I  am  aware  that  there  are  significant 
penalties  for  submitting  false  information,  including  the  possibility  of  fine  and  imprisonment  for 
knowledge  of  violations  without  disclosure  of  these. 


David  Hagerman  (Vice  President/Genera/  Manager) 


Signature 


_ 

Date 
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i  2  FACILITY  DESCRIPTION 


The  Parkdale  (facility)  is  located  at  1 12  County  Road  157,  Canon  City,  Colorado  81212  (see  Appendix  A, 
Figure  1).  A  facility  map  showing  facility-specific  characteristics  and  best  management  practices  (BMP) 
implemented  at  the  facility  appears  as  Figure  2  in  Appendix  A,  and  is  updated  to  incorporate  changes  at 
the  facility. 

The  facility  consists  of  approximately  570  acres  of  land  used  for  the  mining  of  granite.  Site  operations 
include  excavation  of  granite;  material  loading,  unloading,  and  conveyance;  aggregate  crushing  and 
screening;  vehicle  and  equipment  maintenance  and  fueling;  pit  dewatering;  and  material  storage  and 
stockpiling.  During  the  preparation  of  aggregate,  the  facility  also  generates  wash  water. 

Mining  activities  occur  at  the  north  eastern  portion  of  the  property.  These  mining  activities  will  remain  in 
the  north  east  portion  of  the  facility  until  the  reserves  are  depleted.  Concurrent  reclamation  is  employed  at 
the  facility  and  as  each  bench  or  pit  is  mined,  it  is  graded  to  the  Colorado  DRMS  specified  slopes,  then  it 
is  mulched  and  seeded  or  other  final  reclamation  method  is  employed.  Previous  sand  and  gravel  mining 
activities  that  occurred  at  the  south  western  and  south  eastern  portions  of  the  property  are  being  reclaimed 
to  Colorado  DRMS  standards. 

Buildings  on  the  property  consist  of  an  office,  office  trailer,  radio  shed  and  an  empty  house  all  located 
directly  north  of  the  entrance  to  the  property.  A  maintained  shop  is  located  north  east  of  the  entrance  to 
the  property.  An  old  homestead  is  located  along  the  eastern  edge  of  the  property.  The  homestead  consist 
of  a  home  and  a  few  miscellaneous  sheds.  Raw  material  stockpiles  are  located  at  the  center  of  the 
property.  Once  the  material  is  mined,  it  is  hauled  from  the  mining  face  on  the  haul  roads  and  deposited  at 
the  processing  plant  which  is  located  south  of  the  mining  area.  Once  the  material  is  processed,  it  is  than 
stockpiled  accordingly.  From  the  stockpile  location,  the  material  is  than  loaded  on  to  train  cars  that  leave 
the  property  through  the  south  eastern  comer.  (See  Figure  1 ) 

The  mining  operation  is  characterized  by  two  areas  of  mining  activity:  extraction  from  the  quarry  and  the 
processing  facility.  The  granite  quarry  is  located  north  of  the  Tallahassee  Creek.  Natural  surface  water 
resources  include  Tallahassee  Creek  and  the  Arkansas  River  lies  to  the  southeast  of  the  site.  FEMA 
floodplain  maps  indicate  portions  of  the  operation  lie  within  the  100-year  flood  plain;  however,  base  flood 
elevations  have  not  been  determined.  The  Parkdale  Quarry  operation  requires  dewatering.  Dewatering 
trenches  and  dewatering  pump  location  changes  with  mining.  Groundwater  is  collected  in  sedimentation 
ponds  and  used  in  processing.  The  water  table  fluctuates  according  to  snow  pack  and  seasonal 
precipitation.  Groundwater  discharge  occurs  only  during  extreme  precipitation  events. 

The  following  permitted  outfalls  are  present  at  the  facility  and  are  shown  on  Figure  2: 

•  Outfall  001-A.  The  discharge  from  a  settling  basin  located  in  the  south  central  area  of  the  site, 
prior  to  entering  the  Arkansas  River. 

•  Outfall  002-A.  The  discharge  from  a  settling  basin  located  in  the  south  central  area  of  the  site, 
prior  to  entering  Tallahassee  Creek,  tributary  to  the  Arkansas  River. 

•  Outfall  003-A.  The  discharge  from  a  settling  basin  located  in  the  south  central  area  of  the  site, 
prior  to  entering  Tallahassee  Creek,  tributary  to  the  Arkansas  River. 

•  Outfall  004-A.  Stormwater  only.  Tallahassee  Creek  to  Arkansas  River 

•  Outfall  005-A.  Stormwater  only.  Tallahassee  Creek  to  Arkansas  River 
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The  facility  map  includes  the  following  features  (see  Figure  2); 

•  Mining  site  and  processing  operation  boundaries 

•  Surface  water  location  and  name 

•  Location  of  impervious  surfaces 

•  Stormwater  conveyances  including  ditches,  pipes  and  swales 

•  Access  and  haul  roads 

•  Stormwater  outfalls  and  an  outline  of  the  drainage  area  of  each  stormwater  outfall 

•  Estimated  direction  of  stormwater  flow 

•  Each  existing  structural  control  measure  to  reduce  pollutants  in  stormwater  runoff 

•  Non-structural  BMPs,  as  applicable 

•  Springs,  streams,  wetlands,  and  other  surface  waters 

•  Mine  drainage  or  any  other  process  water 

•  Dedicated  asphalt  or  concrete  batch  plants 

•  Areas  used  for  recycling  asphalt  or  concrete 

•  All  areas  current  and  previous  mining  and  processing  activates 

•  All  areas  of  soil  disturbance,  reclamation  and  revegetation 

•  Locations  and  descriptions  of  all  potential  stormwater  pollution  sources,  including,  but  not 
limited  to,  the  following: 

o  Materials  handling  areas 

o  Vehicle  fueling  areas 

o  Fertilizer  or  chemical  storage  areas 

o  Areas  used  for  storage  or  disposal  of  overburden,  materials,  soils,  or  wastes 
o  Areas  used  for  mineral  milling  and  processing, 
o  All  access  and  haul  roads 

•  Boundary  of  tributary  area  subject  to  effluent  limitations 

•  Location  of  significant  spills  or  leaks 

•  Stormwater  monitoring  points 

•  Non-stormwater  discharge  authorized  by  separate  permit  coverage 

•  Run  onto  the  facility  from  adjacent  property  that  contains  significant  quantities  of  pollutants 

•  Date  the  map  was  prepared. 
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i  3  DESCRIPTION  OF  POTENTIAL  POLLUTANT  SOtXRCES/MATERIAL  INVENTORY 

This  SWMP  identifies  possible  sources  of  pollutants  (activities  and  materials)  at  the  facility,  and  assesses 
the  potential  of  these  sources  to  contribute  pollutants  to  stormwater  discharges  associated  with  mining 
activities.  The  SWMP  also  describes  appropriate  BMPs  to  reduce  the  potential  of  these  identified  sources 
contributing  pollutants  to  stormwater  discharges.  These  BMPs  are  implemented  by  qualified  personnel 
employed  by  Martin  Marietta  that  have  completed  Martin  Marietta’s  training  program. 

Loading  and  unloading  operations.  The  majority  of  manufacturing  processes  at  the  facility  involve 
solid  earthen  materials  with  inert  properties.  These  materials  are  not  likely  to  significantly  impair  surface 
water  or  groundwater.  The  facility  uses  water  to  suppress  dust,  but  not  in  quantities  likely  to  cause  runoff. 
Other  loading  and  unloading  activities  include  loading  of  aggregate  into  the  main  crushing  plant  hopper 
(partially  enclosed)  by  haul  trucks  and  loading  crushed  aggregate  into  costumer  trucks  and  trains  by 
loaders  (moist  material  &  limiting  drop  heights).  Particulate  matter  is  controlled  while  loading  into  the 
hopper  and  trucks  by  keeping  the  stockpiles  moist  and  limiting  the  drop  heights.  In  conclusion,  loading 
activities  are  controlled  by  partial  enclosures  and  water  suppression. 

Outdoor  storage  of  chemicals  or  equipment.  The  only  chemicals  stored  outside  at  the  facility  are 
petroleum  products,  including  gasoline,  diesel  fuel,  fuel  additives,  and  lubricants.  Heavy  equipment,  used 
and  unused,  is  stored  outside  at  the  facility.  Fuel,  lubricants,  coolants,  battery  fluids,  or  hydraulic  fluids 
may  be  released  from  this  equipment.  These  materials — in  storage  and  in  use  in  equipment — are  covered 
by  the  facility’s  Spill  Prevention  Control  and  Countermeasures  (SPCC)  plan.  Materials  in  storage  are  held 
in  secondary  containment  units  with  a  capacity  of  at  least  1 1 0%  of  the  container  or  tank  capacity  or  are 
stored  in  double-walled  steel  containers  on  impervious  surfaces.  Heavy  equipment  (with  large  fuel  and 
hydraulic  oil  tanks)  and  a  refueling  truck  are  parked  in  a  surface  depression  that  is  expected  to  contain  all 
flow  on  the  property. 

Crushing  facilities.  The  facility  uses  crushing  equipment  to  crush  quarried  materials  into  finer  products. 
The  crushers  and  screens  are  partially  enclosed  to  prevent  fugitive  dust  emissions.  Dust  from  crushing 
activities  is  also  controlled  by  the  application  of  water  via  spray  bars/nozzles.  These  are  strategically 
placed  throughout  the  primary  and  secondary  plants  to  efficiently  minimize  dust  at  all  applicable  transfer 
points.  The  moist  material  is  then  stockpiled  via  conveyor. 

On-site  waste  disposal  practices.  No  waste  is  disposed  of  at  the  facility.  Refuse  generated  at  the  facility 
is  managed  in  roll  off  containers  or  dumpsters  that  are  kept  closed  when  not  in  use.  The  roll  off  containers 
and  dumpsters  are  serviced  by  a  contracted  third  party.  There  are  currently  no  waste  ponds  at  this  facility. 

Stockpiles.  The  majority  of  stockpiles  at  the  facility  are  of  solid  earthen  materials  with  inert  properties. 
These  materials  are  not  likely  to  significantly  impair  surface  water  or  groundwater.  Areas  of  stockpiled 
materials  (intermediate  and  finished  products)  are  graded  and  bermed  to  direct  runoff  carrying  suspended 
solids  ultimately  to  the  facility’s  settling  ponds  and  permitted  outfalls.  In  addition,  runoff  from  other  areas 
of  the  facility  is  channeled  away  from  stockpiles  to  prevent  erosion.  Windblown  particulates  from  the 
stockpiles  are  controlled  by  water  suppression. 

Routine  maintenance  activities.  The  facility  maintains  and  services  heavy  mining  equipment  at  the 
aggregate  maintenance  shop.  Maintenance  activities  may  generate  petroleum  waste,  used  coolants,  used 
lubricants,  and  other  materials  that  might  have  an  impact  if  released.  The  facility  SPCC  plan  covers 
accidental  releases  and  routine  cleanup  procedures  for  this  area.  There  is  also  a  mobile  servicing  truck  for 
the  pieces  of  equipment  that  are  not  mobile. 

Haul  roads.  Dust  on  haul  roads  is  controlled  by  application  of  water  from  water  trucks,  but  not  in 
quantities  sufficient  to  generate  runoff.  Roads  are  graded  to  direct  runoff  carrying  suspended  solids  onto 
the  facility  property  and  ultimately  to  the  facility’s  settling  ponds  and  permitted  outfalls. 
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Disturbed  areas.  Areas  of  active  mining  are  disturbed.  Areas  of  the  active  quarry  are  graded  and  bermed 
to  direct  runoff  carrying  suspended  solids  onto  the  facility  property  and  ultimately  to  the  facility’s  settling 
ponds  and  permitted  outfalls.  Areas  of  disturbance  that  are  not  active  are  re-vegetated  to  prevent  erosion. 

In  addition,  the  facility  discharges  groundwater  generated  during  dewatering  of  quarry  pits.  This 
groundwater  also  is  directed  to  the  settling  ponds  before  it  is  discharged  from  one  of  the  permitted 
outfalls. 

Areas  exposed  to  air  emissions.  Air  emissions  from  processing  activities  are  kept  to  a  minimum  by  the 
application  of  water  from  spray  bars,  but  not  in  quantities  sufficient  to  generate  runoff.  Areas  including 
but  not  limited  to  roofs  that  are  around  the  processing  area  will  be  exposed  to  air  emissions.  In  addition, 
areas  downwind  from  the  processing  area  will  be  exposed  to  air  emissions.  Stormwater  runoff  from  these 
areas  will  be  controlled  so  that  the  water  carrying  suspended  solids  into  the  facility  is  ultimately  directed 
to  settling  ponds  and  permitted  outfalls. 

Mobilization  of  galvanized  material.  Galvanized  material  that  may  be  mobilized  by  stormwater  will  be 
properly  identified  and  secured  within  reason.  The  majority  of  galvanized  material  that  is  located  at  the 
facility  is  close  to  buildings  or  structure.  During  a  stormwater  event  these  materials  should  be  monitored 
to  ensure  they  are  not  mobilized. 


|j^M^ERIALm^NTO^ 


None  of  the  buildings  at  the  facility  that  are  used  to  store  materials  have  floor  drains.  The  only  materials 
stored  outside  are  petroleum  products  and  stockpiles  of  intermediate  and  finished  products.  The  petroleum 
products  are  covered  by  the  facility’s  SPCC  plan  and  stored  in  secondary  containment.  The  stockpiled 
materials  are  solid  earthen  materials  with  inert  properties.  Areas  of  stockpiled  materials  (intermediate  and 
finished  products)  are  graded  and  bermed  to  direct  runoff  carrying  suspended  solids  into  the  facility 
property  and  ultimately  to  the  facility’s  settling  ponds  and  permitted  outfalls.  In  addition,  runoff  from 
other  areas  of  the  facility  is  channeled  away  from  stockpiles  to  prevent  erosion.  Concurrent  reclamation  of 
past  mining  areas  will  prevent  potential  sources  of  pollutants  from  being  discharged  in  the  pit. 


I  5  STORMWATER  QUALITY  CONTROLS 

Following  is  a  description  of  stormwater  quality  controls  and  their  implementation  at  this  facility,  as 
required  by  the  General  Permit. 

5.1  SWMP  Administrator 

The  SWMP  Administrator  is  responsible  for  developing,  implementing,  maintaining,  and  revising  the 
SWMP.  The  activities  and  responsibilities  of  the  administrator  shall  address  all  aspects  of  the  facility’s 
SWMP.  The  SWMP  Administrator  leads  the  SWMP  Administrative  Team,  identified  in  Section  5.2. 
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5.2  SWMP  Administrative  Team 


Team  Members 

Responsibilities 

Name:  Josh  Esquibel 

Title:  Plant  Manager 

Phone:  719-648-3490 

•  Implementing,  maintaining  and  revising  the  SWMP 

•  Advise  Martin  Marietta  Environmental  Engineer  of  facility  changes 

•  Conduct  or  oversee  facility  BMP  inspections 

•  Ensure  employee  training 

Name:  David  Hagerman 

Title:  VP/GM 

Phone:  720-245-6400 

•  Review  and  certify  plan 

Name:  Beth  Haake 

Title:  Environmental  Engineer  - 
SWMP  Administrator 

Phone:  720-249-7447 

•  Develop  plan  and  maps 

•  Update  plans  as  informed  of  changes 

•  Assist  in  implementation,  maintenance,  and  revisions  of  the  SWMP 
at  the  facility 

•  Conduct  employee  training 

•  Develop  BMPs  for  regional  stormwater  management 

•  Manage  any  significant  release  of  pollutants 

5.3  Materials  Handling  and  Spill  Prevention 

For  each  area  or  activity  that  poses  the  possibility  of  spills,  spill  prevention  and  response  procedures  have 
been  developed.  This  SWMP  describes  and  maps  all  practices  at  the  facility  that  minimize  impacts  from 
procedures  or  significant  materials  that  could  contribute  pollutants  to  runoff.  The  entire  property  is 
effected  by  these  control  measures  that  have  been  implemented  throughout  the  facilities  history.  The 
specific  date  in  which  a  control  measure  is  implemented  will  be  documented  and  recorded  in  the  SWMP. 
In  response  to  a  spill,  the  employee  should  also  refer  to  the  SPCC  Plan  which  is  held  on  site  along  with 
the  SWMP. 

Possible  areas/materials/activities  that  could  be  pollutant  spill  sources  are: 

•  Loading  and  unloading  operations 

•  Outdoor  storage  of  chemicals  or  equipment 

•  Crushing  facilities 

•  Stockpiles 

•  Haul  roads 

•  Disturbed  areas 

The  location  of  these  features  is  shown  on  Figure  2,  and  a  more  in-depth  description  of  the  activities  and 
materials  was  provided  in  Section  3. 

5.4  Erosion  and  Sediment  Controls 

This  SWMP  describes  the  BMPs  to  be  applied  for  reducing  erosion  and  preventing  the  delivery  of 
sediment  to  state  waters.  These  include  structural  BMPs  (such  as  silt  fences,  sediment  ponds,  drop 
structures,  check  dams)  and  nonstructural  BMPs  (such  as  mulching  and  re-vegetation).  The  entire 
property  is  effected  by  these  control  measure  that  have  been  implemented  throughout  the  facilities 
history.  The  specific  date  in  which  a  control  measure  is  implemented  will  be  documented  and  recorded  in 
the  SWMP. 


Parkdale  Quarry  Stormwater  Management  Plan 


6 


Revised  -  03/2019 


•  Loading  and  unloading  operations  -  Controlled  by  water  sprayers,  partial  enclosures,  limiting 
aggregate  drop  heights,  water  truck 

•  Outdoor  storage  of  chemicals  or  equipment  -  Controlled  by  secondary  containment  of  at  least 
110%  capacity,  concrete  pads,  container  fill  alarms,  training 

•  Crushing  facilities  Controlled  by  water  sprayers,  partial  enclosures,  limiting  aggregate  drop 
heights 

•  Stockpiles  -  Controlled  by  site  grading,  settling  ponds,  berming,  seeding,  mulching,  water 
sprayers,  water  truck 

•  Haul  roads  -  Controlled  by  water  truck,  site  grading,  berming,  chemical  dust  suppressants 

•  Disturbed  areas  -  Controlled  by  grading,  berming,  settling  ponds,  vegetative  strips,  rip  rapping, 
check  dams,  seeding,  mulching,  erosion  control  blankets,  rock  socks 


5.5  Other  Pollution  Prevention  Measures 

The  specific  date  in  which  a  control  measure  is  implemented  will  be  documented  and  recorded  in  the 
SWMP  on  a  separate  tracking  form.  The  list  below  includes  improvements  that  have  been  made  as  a  long¬ 
term  solution  for  dust  suppression  as  well  as  track  out  and  discharge  concerns. 

5.6  Preventive  Maintenance 

The  facility  has  implemented  a  preventive  maintenance  program  to  ensure  that  stormwater  management 
devices  and  structures  (e.g.,  settling  basins  or  berms)  are  inspected  and  tested  accordingly,  to  prevent 
conditions  that  could  lead  to  breakdowns  or  failures  and,  in  turn,  unwanted  discharges  of  pollutants  to 
surface  waters.  The  specific  date  in  which  a  control  measure  is  implemented  will  be  documented  and 
recorded  in  the  SWMP  on  a  separate  tracking  form 

Daily  inspections  of  all  storage  and  activity  areas  are  conducted  as  part  of  operations  daily  routine. 
Comprehensive  inspections  are  completed  as  required  based  on  activity  at  the  facility  (see  Section  8  for 
additional  details).  At  a  minimum,  Inspections  include  the  following: 

•  Integrity  of  diesel  and  gasoline  storage  tanks  and  secondary  containment 

•  Integrity  of  perimeter  berms  and  truck  wash  out  areas 

•  Fuel  spills  in  diesel  fueling  area,  and  material  spills  in  the  silo  area  and  mixer  area 

•  Open  aggregate  storage  bins 

•  Air  and  oil  leaks  on  machinery  and  equipment 

•  Belts,  pulleys,  rollers,  and  gates  on  plant  equipment 

Cleaning  and  maintenance  is  performed  as  needed  and  in  response  to  inspection  results.  Records  of  these 
inspections  are  available  through  the  plant  manager  or  another  member  of  the  facility  SWMP 
Administration  Team. 

Back-up  practices  are  in  place  should  a  runoff  event  occur  while  a  control  measure  is  off-line. 
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A  list  of  devices  inspected,  inspection  and  cleaning  frequencies,  and  items  for  special  consideration  are 
listed  below: 


Manaeement  Device 

Inspection  Freanency 

Cleaning  Frequency 

Potential  Failures  to 
Observe  Closely 

Hydrocarbon  tanks 

Monthly 

As  needed 

Adequate  contaimnent 

Hydrocarbon  secondary 
containment 

Monthly 

As  needed 

Adequate  containment 

Catch  basins 

As  needed 

As  needed 

Insufficient  capacity 

Settling  ponds 

As  needed 

As  needed 

Insufficient  capacity 

Additive  storage 

Daily 

As  needed 

Adequate  containment 

Containment  devices 
(berms,  ditches,  etc.) 

As  needed 

As  needed 

Adequate  containment 

General  plant  conditions 

Daily 

As  needed 

n/a 

Perimeter  erosion 

As  needed 

As  needed 

Breach 

Structural  BMPs 

Monthly 

As  needed 

Adequate 

containment/breach 

Vehicles 

Weekly 

As  needed 

Leaks 

Material  Handling 
Equipment 

As  Needed 

As  needed 

Leaks 

5.7  Good  Housekeeping 

This  SWMP  identifies  good  housekeeping  procedures  that  are  utilized  facility  wide.  Good  housekeeping 
involves  a  clean,  orderly  facility,  including:  cleaning  and  maintenance  schedules,  trash  collection  and 
disposal,  and  grounds  keeping.  The  specific  date  in  which  a  control  measure  is  implemented  will  be 
documented  and  recorded  in  the  SWMP  on  a  separate  tracking  form 

Careful  material  storage  practices  have  been  implemented.  Housekeeping  includes  prevention  and/or 
reduction  of  spilled  aggregate,  and  other  particulate  material  and  watering  of  internal  roads  and  the 
application  of  chemical  dust  suppressants  as  needed  to  control  fugitive  dust. 


Principal  good  housekeeping  procedures  are  as  follows: 

•  The  material  inventory  is  kept  up  to  date,  and  all  containers  are  labeled  with  the  name  and 
associated  hazards. 

•  Safety  data  sheets  (SDS)  are  available  on  site  or  through  an  online  database  to  ensure  that  staff  is 
aware  of  hazards  and  pollution  potential. 

•  Routine  cleanup  operations  are  ongoing  and  scheduled  to  ensure  that  the  storage  areas  and 
maintenance  areas  are  clean  and  orderly. 

•  Good  housekeeping,  including  cleanup  procedures  and  disposal  requirements,  are  incorporated 
into  employee  training. 

•  Solid  waste  receptacles  are  available  on  site  and  are  emptied  regularly. 
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5.8  Identification  of  Discharges  Other  than  Stormwater 

The  stormwater  conveyance  system  at  the  facility  has  been  evaluated  for  the  presence  of  discharges  other 
than  stormwater,  such  as  sanitary  waste,  or  process  water  of  any  kind.  A  number  of  discharges  other  than 
stormwater  may  not  require  a  Colorado  Discharge  Permit  System  (CDPS)  Industrial  Wastewater 
Discharge  permit,  and  are  considered  Allowable  Non-Stormwater  Discharges.  The  specific  date  in  which 
a  control  measure  is  implemented  will  be  documented  and  recorded  in  the  SWMP  on  a  separate  tracking 
form 

The  entire  property  was  both  driven  and  walked  by  Martin  Marietta  staff  in  December  2018.  The  presence 
of  stormwater  and  process  water  was  evaluated  and  observed.  Specifically,  mine  drainage  including 
groundwater,  natural  springs  and  runoff  water  was  evaluated.  Both  stormwater  and  process  water  have  the 
potential  to  leave  the  property.  Process  Water  Outfalls  001,  002,  and  003  were  observed  along  with 
stormwater  Outfalls  004,  and  005. 

Water  stored  and  applied  at  the  facility  for  dust  abatement  is  periodically  utilized  in  the  stockpile  yard  and 
on  the  access  roads  to  suppress  fugitive  dust.  Water  for  dust  suppression  is  not  applied  in  excess  amounts 
that  would  result  in  an  off-site  discharge  of  liquids.  Dust  abatement  is  not  necessary  during  precipitation 
events;  therefore,  no  non-stormwater  at  the  facility  is  intermingled  with  stormwater  runoff.  Water  and 
other  liquids  utilized  in  other  peripheral  uses  and  in  the  production  of  aggregate  are  contained  within  the 
plant  area.  Any  mechanical  failure  with  the  potential  for  surface  release  would  be  addressed  through  the 
facilities’  spill  response  and  emergency  response  protocols.  This  would  include  free  liquids  being 
contained  and  adsorbed,  and  properly  disposing  of  absorbents 


Type  of  Discharge 

No 

Discharge 

Permitted 
Process  Water 

Unpermitted 

Exempt 

Control 

Measures 

Transport  discharge 

X 

Equipment  wash  water 

X 

Dust  control  (roads) 

X 

Irrigation  return  flows 

X 

Other  agricultural  discharge 

X 

Firefighting  discharges 

X 

Foundation  draining 
(SUMP) 

X 

Springs 

X 

Dewatering 

X 

Other 
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I  6  B3Mf  IMPLEMENTATION  AND  DESIGN  STANDARDS 


According  to  the  General  Permit,  facilities  must  select,  install,  implement,  and  maintain  appropriate 
BMPs,  following  good  engineering,  hydrologic,  and  pollution  control  practices.  BMPs  implemented  at 
the  facility  are  designed  to  provide  control  of  all  potential  pollutant  sources  associated  with  facility 
activity  to  prevent  pollution  or  degradation  of  state  waters. 

All  BMPs  will  meet  the  implementation  and  design  standards  outlined  in  the  Urban  Storm  Drainage 
Criteria  Manual  Volume  3,  Best  Management  Practices,  originally  published  by  the  Urban  Drainage  and 
Flood  Control  District  of  Denver,  Colorado,  in  September  1992  and  updated  in  November  2010. 

Pollution  Prevention  BMPs 

•  Regular  clean-up,  collection  and  containment  of  debris  in  storage  areas  -  minimize  exposure  of 
manufacturing,  processing  and  material  storage  areas  to  rain,  snow,  snowmelt  and  runoff  by 
either  locating  industrial  materials  and  activities  inside  or  protecting  them  with  storm  resistant 
covers. 

•  Spill  control  including  regular  inspection  and  repair  of  equipment  and  systems  that  may  leak, 
spill  or  release  pollutants;  as  well  as  monitoring,  replacement  and  repair  of  control  measures. 

•  Secondary  Containment  -  Prevent  spills  and  leaks  from  contacting  soil  and  possibly  discharging 

•  Employee  training 

Treatment  BMPs 

•  Use  water  truck  to  wet  haul  roads 

•  Water  sprayers  -  to  reduce  dust  and  particulates  during  plant  operations 

•  Settling  ponds  -  divert,  infiltrate,  reuse,  and  contain  stormwater  runoff  to  minimize  pollutants  in 
the  facility  discharge 

•  Partial  Enclosures  -  Prevents  windblown  particulates  from  entering  water  sources. 

•  Limiting  Aggregate  Drop  Heights  -  Prevents  windblown  particulates  from  entering  water  sources. 

•  Chemical  Suppressants  -  Prevents  windblown  particulates  from  entering  water  sources. 

•  Overfill  Alarms  -  Prevents  tanks  from  being  overfilled  during  product  delivery  (diesel.  Gasoline) 

Source  Reduction  BMPs 

•  Diversion  dikes  and  berms  (site  grading)  -vegetated  swales  and  natural  depressions  can  reduce 
in-stream  impacts  of  erosive  flows.  Dikes,  curbs  and  berms  can  be  used  for  discharge  diversions. 

•  Erosion  and  sediment  controls  -  stabilize  exposed  areas  and  contain  runoff  using  structural  and/or 
non-structural  control  measures  to  minimize  the  onsite  erosion  and  sedimentation. 

•  Vegetative  covers  -  minimize  impervious  areas  and  infiltrate  runoff  on-site  into  the  retention 
pond  can  reduce  runoff  and  improve  groundwater  recharge  and  streams  base  flows  in  local 
streams 

•  Conserving  and/or  repairing  riparian  buffers  will  help  protect  streams  from  stormwater  runoff  and 
improve  water  quality 

•  Prevent  or  minimize  discharge  of  spilled,  aggregate  and  settled  dust  into  stormwater. 

•  Seeding  -  Increase  vegetative  cover  of  inactive  or  reclaimed  areas. 

•  Mulching  -  Aids  in  preventing  seeds  from  blowing  away  and  provides  additional  moisture  allow 
seeds  to  root. 

•  Rip  Rap  -  Dissipates  water  flow  velocity  allowing  sediment  to  fall  from  water  prior  to  discharge 

•  Check  Dams  -  Dissipates  water  flow  velocity  allowing  sediment  to  fall  from  water  prior  to 
discharge 
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•  Rock  Socks  -  Dissipates  water  flow  velocity  allowing  sediment  to  fall  from  water  prior  discharge. 
Also  prevents  erosion. 

•  Erosion  Control  Blankets  Protects  un-vegetated  slopes  from  direct  precipitation  and  runoff  thus 
protecting  from  erosion. 


I  7  CONSISTENCY  WITH  OTHER  PLANS 


The  provisions  of  this  SWMP  are  consistent  with  the  requirements  of  the  facility’s  SPCC  plan  and  with 
all  provisions  of  the  facility-specific  certifications  under  the  revised  General  Permit  (COG-500325). 

I  8  FACILITY  INSPECTIONS 

In  addition  to  the  inspections  necessary  to  comply  with  the  preventive  maintenance  program  requirements 
described  in  Section  5.6,  qualified  personnel  conduct  comprehensive  inspections  of  the  stormwater 
management  system. 

Comprehensive  inspections  performed  by  qualified  individuals,  record  keeping  and  internal  reporting  are 
essential  activities  under  the  SWMP  and  are  outlined  below.  All  records  and  reports  are  maintained  with 
the  plan  at  the  facility’s  management  office. 

Qualified  personnel  shall  make  a  comprehensive  inspection  of  the  stormwater  management  system  at 
least  quarterly.  These  comprehensive  inspections  must  be  documented  and  summarized  in  the  Annual 
Report. 

Material  handling  areas,  disturbed  areas,  areas  used  for  material  storage  that  are  exposed  to  precipitation, 
and  other  potential  sources  of  pollution  identified  in  the  SWMP  in  accordance  with  the  permit  shall  be 
inspected  for  evidence  of,  or  the  potential  for,  pollutants  entering  the  drainage  system.  Structural 
stormwater  management  measures,  sediment  and  control  measures,  and  other  structural  pollution 
prevention  measures  identified  in  the  plan  shall  be  observed  to  ensure  that  they  are  operating  correctly.  A 
visual  inspection  of  equipment  needed  to  implement  the  plan,  such  as  spill  response  equipment,  shall  be 
made. 

Any  repairs  or  maintenance  needs  identified  by  the  inspection  shall  be  completed  immediately.  Based  on 
the  results  of  the  inspection,  the  description  of  potential  pollutant  sources  and  pollution  prevention 
measures  identified  in  the  SWMP  shall  be  revised  as  appropriate.  The  SWMP  shall  be  revised  as 
appropriate  as  soon  as  practicable  after  the  inspection.  Such  revisions  to  the  SWMP  shall  provide  for 
implementation  of  any  changes  to  the  SWMP  in  a  timely  manner. 

A  report  summarizing  the  scope  of  the  inspection,  personnel  completing  the  inspection,  the  date(s)  of  the 
inspection,  major  observations  relating  to  the  implementation  of  the  SWMP,  and  actions  taken  as 
described  above  shall  be  made  and  retained  as  part  of  the  SWMP  for  at  least  3  years.  The  report  shall  be 
signed  by  a  SWMP  Administrator. 

Sampling  Schedule  for  Inspection: 

Sampling  is  completed  quarterly  for  all  stormwater  outlets  and  bimonthly  for  all  process  water  outfalls. 
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SWMP  AVAILABILITY 


Upon  request,  and  within  time  frames  specified  in  the  request,  the  facility  will  submit  a  copy  of  the 
SWMP  to  the  Water  Quality  Control  Division  (Division)  of  the  Colorado  Department  of  Public  Health 
and  Envirorunent  (CDPHE);  the  Colorado  Division  of  Reclamation,  Mining,  and  Safety  (CDRMS) 
(formerly  the  Division  of  Minerals  and  Geology  [DMG]);  and/or  the  U.S.  Environmental  Protection 
Agency  (EPA);  and  to  any  local  agency  approving  sediment  and  erosion  plans  or  stormwater  management 
plans.  If  submittal  of  the  SWMP  is  required  to  any  of  these  entities,  the  facility  will  include  a  signed 
certification  in  accordance  with  ’’signatory  and  Certification  Requirements”  listed  in  the  General  Permit, 
certifying  that  the  SWMP  is  complete  and  meets  all  permit  requirements. 


The  SWMP  is  also  considered  public  report  that  shall  be  available  to  the  public  under  Section  308(b)  of 
the  CWA.  The  facility  will  make  this  SWMP  available  to  members  of  the  public  upon  request.  The 
facility  reserves  the  right  to  claim  any  portion  of  a  SWMP  as  confidential  in  accordance  with  40  Code  of 
Federal  Regulations  (CFR)  Part  2. 


10  SWMP  ADMINISTRATIVE  REQUIREMENTS 


10.1  SWMP  PREPARATION  AND  IMPLEMENTATION 

A  certified  version  of  this  SWMP  was  submitted  when  the  facility  applied  for  coverage  under  the  General 
Permit.  It  will  be  updated  as  appropriate  (see  Section  10.3). 

10.2  SWMP  RETENTION 

The  SWMP  is  maintained  by  the  facility  and  located  at  the  Parkdale  Quarry  management  office.  A  copy 
of  the  SWMP  will  also  be  maintained  at  the  regional  Denver  West  office. 

10.3  SWMP  REVIEW/CHANGES 

10.3.1  Division  Review 

The  facility  will  provide  the  SWMP  to  the  Division  upon  request.  If  notified  by  the  Division  that  the 
SWMP  does  not  meet  one  or  more  of  the  minimum  requirements  of  the  General  Permit,  the  facility  will 
make  changes  to  the  SWMP  to  include  the  requested  changes  and  submit  the  revised  SWMP  to  the 
Division  within  30  days. 

10.3.2  Permittee  Review/Change 

The  facility  will  amend  the  SWMP  whenever  a  change  occurs  in  design,  construction,  operation,  or 
maintenance  that  significantly  affects  potential  for  discharge  of  pollutants  to  the  waters  of  the  State,  or  if 
the  SWMP  proves  ineffective  in  achieving  the  general  objectives  of  controlling  pollutants  in  stormwater 
discharges  associated  with  mining  or  quarrying  activity.  If  existing  BMPs  need  to  be  modified  or  if 
additional  BMPs  are  necessary,  the  SWMP  changes  and  implementation  will  be  completed  before  the 
next  anticipated  storm  in  a  timely  manner. 

•  The  change  in  design,  construction,  operation,  or  maintenance 

•  When  the  SWMP  has  been  determined  ineffective. 
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Amendments  to  the  plan  will  be  summarized  in  the  Annual  Report. 


The  facility  will  also  notify  the  Colorado  Division  of  Minerals  and  Geology  (formerly  the  Mined  Land 
Reclamation  Division)  of  any  significant  changes  at  the  facility  resulting  from  implementation  of  the 
SWMP. 
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Ill  TRAINING  AND  EMPLOYEE  EDUCATION 


Training  of  personnel  is  conducted  annually  to  educate  employees,  at  all  levels,  about  the  components  and 
objectives  of  the  facility  stormwater  management  plan.  Contractors  and  temporary  personnel  are  informed 
of  site  specific  design  features  and  operations  annually  when  renewing  site  specific  training  at  the  facility. 
Training  for  the  SWMP  will  typically  be  concurrently  held  with  spill  response  training  and  SPCC  Plan 
training. 

The  training  scope  will  include  the  following  topics: 


Employee  Training  Task 

Frequency  of  Training 

Spill  Prevention 

Once  per  year 

Spill  Response 

Once  per  year 

1  Good  Housekeeping  Techniques 

Once  per  year 

Materials  Management 

Once  per  year 

Sediment  &  Erosion  Prevention 

Once  per  year 

Definition  of  Process  Water 

Once  per  year 

Best  Management  Practices  in  Place  and  Proper 
Maintenance 

Once  per  year  formal,  ongoing 

While  operations  are  active  on  site,  it  will  be  the  responsibility  of  the  on-site  manager  or  operator  to  train 
appropriate  on-site  personnel  to  achieve  required  SWMP  goals. 

Various  other  types  of  environmental  trainings  are  conducted  for  the  on-site  management  team. 
Environmental  Training  topics  are  used  for  “tailgate”  meetings  to  discuss  site-specific  environmental 
management.  On-site  managers  participate  in  a  number  of  internal  and  industry  meetings  where 
environmental  pollution  control,  regulations,  and  responsibilities  are  discussed. 

Records  of  personnel  training  conducted,  including  attendance,  date  of  training,  and  scope  of  training  are 
available  at  the  facility  management  office. 

I  12  TOTAL  MAXIMUM  DAILY  LOAD 

Segment  03  of  the  Upper  Arkansas  River  Sub-basin,  Arkansas  River  Basin  is  on  the  303(d)  list  as 
impaired  for  Zinc  and  Cadmium  with  a  designation  of  a  High  priority.  A  TMDL  has  not  yet  been 
developed  or  finalized,  and  therefore  waste  load  allocations  have  not  been  made  for  this  parameter.  At 
such  time  as  a  TMDL  is  complete,  this  certification  may  be  reopened,  and  limitations  may  be  added.  Until 
such  time,  additional  monitoring  and  reporting  at  Outfall  001 A  for  Zinc  and  Cadmium  will  be  required. 

I  13  STORMWATER  MONITORING 


The  facility  will  collect  samples  from  permitted  outfalls  as  described  in  Section  13.1,  monitor  flow  rates 
as  described  in  Section  13.2,  and  submit  an  annual  report  as  described  in  Section  13.3. 
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13.1  ROUTINE  REPORTING  OF  DATA 


Reporting  of  data  obtained  in  compliance  with  the  “Effluent  Limitations  and  Monitoring  Requirements” 
of  the  General  Permit  shall  be  on  a  quarterly  basis.  Reporting  of  all  data  obtained  shall  comply  with  the 
“General  Monitoring,  Sampling,  and  Reporting  Requirements”  of  the  General  Permit. 

Monitoring  results  shall  be  summarized  for  each  calendar  quarter  and  reported  on  the  Division-approved 
discharge  monitoring  report  (DMR)  forms  (EPA  form  3320-1).  The  form  will  be  submitted  to  the 
Division’s  Net-DMR  online  service  no  later  than  the  28th  day  of  the  month  following  the  end  of  the 
quarter.  If  no  discharge  occurs  during  the  reporting  period,  “No  Discharge”  shall  be  reported. 

The  DMR  forms  will  be  filled  out  accurately  and  completely  in  accordance  with  requirements  of  this 
permit  and  the  online  netDMR  guidance  documents  and  applicable  trainings. .  They  will  be  electronically 
signed  and  submitted  by  an  authorized  member  of  the  SWMP  Administrative  Team  (see  Section  5.2). 
Schedules  and  procedures  for  sampling  are  as  follows: 


SamplinE  Location 

Pollutant  Parameters  to  be 
Sampled 

Monitoring  Schedule 

Numeric  Limitations 

Outfalls  001  A, 
002A,  003A 

Flow,  in  million  gallons  per 
day,  50050 

Continuous' 

2.88  (30-day  avg) 

Report  (daily  max) 

pH,  (Minimum-Maximum), 

00400 

2  days  per  month 

6.5  to  9.0  (daily 
maximum) 

Oil  and  grease,  in  milligrams 
per  liter^,  03582 

2  days  per  month 

10  (daily  maximum) 

Total  suspended  solids  (TSS),  in 
milligrams  per  liter,  00530 

2  days  per  month 

30  (30-day  average) 

45  (7-day  average) 

Total  Flow,  in  million  gallons, 
51500 

Report  (Qrtr  Total) 

Copper  Dissolved,  in  ug/L, 

01323 

1  “The  chronic  flow  limit  is  equal  to  the  flow  rate  provided  in  the  permit  application,  and  will  be  stated  on  the 


certification.  If  power  is  not  available,  flow  may  be  measured  on  an  instantaneous  basis. 
2  If  a  visual  sheen  is  noticed,  the  facility  will  collect  a  grab  sample  for  oil  and  grease. 


A  schedule  of  events  has  been  placed  on  Stormwater  Reporting  Requirements. 


ICIS  Code 

Description 

Due  Data 

00308 

The  permittee  shall  submit  an  annual  report  to 
the  division  for  the  reporting  period  January  1 
through  December  3 1 . 

February  28 

Annual  (9) 

The  procedures  used  to  perform  the  above  monitoring: 

Visual  Monitoring 

Benchmark  Monitoring 

Water  Quality  Standards  Monitoring 

Additional  Monitoring  as  Required  by  the  Division 


13.2  FLOW  MONITORING 

A  flow  monitoring  device  has  been  installed  on  all  of  the  facility’s  applicable  permitted  process  water 
outfalls. 
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13.3  ANNUAL  REPORT 


The  facility  will  submit  an  Annual  Report,  covering  January  1  through  December  3 1  of  each  year,  on  the 
overall  compliance  of  the  facility.  The  Annual  Report  will  contain,  at  a  minimum; 

•  The  name  of  facility,  address,  phone  number,  and  permit  certification  number. 

•  A  report  on  the  facility's  overall  compliance  with  the  SWMP. 

•  A  summary  of  each  comprehensive  stormwater  facility  inspection  made,  including  date, 
findings,  and  action  taken. 

•  Results  and  interpretation  of  any  stormwater  monitoring  performed. 

The  report  will  be  signed  and  certified  for  accuracy  by  the  SWMP  Administrator  (see  Section  5.2), 
including  the  certification  language  contained  in  the  “Signatory  and  Certification  Requirements”  of  the 
Genera!  Permit. 

The  Annual  Report  will  be  due  to  the  Division  on  or  before  February  28  of  each  year,  after  the  first  full 
year  of  coverage  under  the  permit.  It  will  be  sent  to; 

Colorado  Department  of  Public  Health  and  Environment 

Water  Quality  Control  Division 

WQCD-P-B2 

4300  Cherry  Creek  Drive  South 
Denver,  CO  80222-1530 


I  14  NOTIFICATION  REQUIREMENT^ 


The  SWMP  Administrator  will  oversee  all  notifications;  if  the  SWMP  Administrator  is  not  available,  he 
or  she  will  designate  a  member  of  the  SWMP  Administrative  team  as  an  alternate  to  make  any  necessary 
notifications  (see  Section  5.2). 

All  notification  requirements  under  this  section  will  be  directed  as  follows; 

1 )  Oral  Notifications,  other  than  for  spills,  during  normal  business  hours  will  be  to: 

Water  Quality  Protection  Section  Industrial  Compliance  Program 
Water  Quality  Control  Division 
Telephone:  (303)  692-3500 

2)  Spills  notifications  at  any  time  and  other  notifications  after  hours  will  be  to; 

Emergency  Management  Program 

Laboratory  and  Radiation  Services  Division 
Telephone:  (877)518-5608 

Written  notification  will  be  to: 

Water  Quality  Protection  Section  -  Industrial  Compliance  Program 

Water  Quality  Control  Division 

Colorado  Department  of  Public  Health  and  Environment 

WQCD-WQP-B2 
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4300  Cherry  Creek  Drive  South 
Denver,  CO  80246-1530 

14.1  CHANGE  IN  DISCHARGE 

The  facility  will  notify  the  Division  regarding  changes  in  discharge  under  the  following  circumstances: 

•  The  alteration  or  addition  could  significantly  change  the  nature  or  increase  the  quantity  of 
pollutants  discharged,  OR 

•  The  alteration  or  addition  could  significantly  change  the  facility’s  sludge  use  or  disposal 
practices,  and  such  alteration,  addition,  or  change  may  justify  application  of  permit  conditions 
that  differ  from  or  are  absent  in  the  existing  General  Permit,  including  notification  of  additional 
use  or  disposal  facilities  not  reported  pursuant  to  an  approved  land  application  plan. 

The  facility  will  give  advance  notice  to  the  Division  of  any  planned  changes  in  the  permitted  facility  or 
activity  which  may  result  in  noncompliance  with  permit  requirements. 

Whenever  notification  of  any  planned  physical  alterations  or  additions  to  the  permitted  facility  is  required 
pursuant  to  this  section,  the  facility  will  furnish  the  Division  such  plans  and  specifications  which  the 
Division  deems  reasonably  necessary  to  evaluate  the  effect  on  the  discharge,  the  stream,  or  groundwater. 
If  the  Division  notifies  the  facility  that  such  new  or  altered  discharge  might  be  inconsistent  with  the 
conditions  of  the  permit,  facility  will  prepare  a  new  or  revised  permit  application  and  shall  follow  the 
procedures  specified  in  Sections  61.5  through  61.6,  and  61.15  of  the  Colorado  Discharge  Permit  System 
Regulations. 

14.2  SPECIAL  NOTIFICATIONS  -  DEFINITIONS 

Bypass:  Intentional  diversion  of  waste  streams  from  any  portion  of  a  treatment  facility. 

Severe  Property  Damage:  Substantial  physical  damage  to  property  at  the  treatment  facilities  which  causes 
them  to  become  inoperable,  or  substantial  and  permanent  loss  of  natural  resources  which  can  reasonably 
be  expected  to  occur  in  the  absence  of  a  bypass.  It  does  not  mean  economic  loss  caused  by  delays  in 
production.  PART  II  Page  No.  19  Permit  No.  COG-500000 

Spill:  An  incident  during  which  flows  or  solid  materials  are  accidentally  or  unintentionally  allowed  to 
flow  or  escape  so  as  to  be  lost  from  the  treatment,  processing,  or  manufacturing  system,  and  which  may 
cause  or  threaten  pollution  of  state  waters. 

Upset:  An  exceptional  incident  during  which  unintentional  and  temporary  noncompliance  with  permit 
effluent  limitations  occurs  because  of  factors  beyond  the  reasonable  control  of  the  permittee.  An  upset 
does  not  include  noncompliance  to  the  extent  caused  by  operational  error,  improperly  designed  treatment 
facilities,  inadequate  treatment  facilities,  lack  of  preventive  maintenance,  or  careless  or  improper 
operation. 

14.3  NONCOMPLIANCE  NOTIFICATION 

The  facility  will  report  the  following  circumstances  orally  within  24  hours  and  in  written  form  within  5 
days  from  the  time  it  becomes  aware  of  the  following  circumstances; 

•  Circumstances  leading  to  any  noncompliance  which  may  endanger  human  health  or  the 
environment  regardless  of  the  cause  of  the  incident. 


Parkdale  Quarry  Stormwater  Management  Plan 


17 


Revised  -  03/2019 


•  Circumstances  leading  to  any  unanticipated  bypass  which  exceeds  any  effluent 
limitations  in  the  permit. 

•  Circumstances  leading  to  any  upset  or  spill  which  causes  an  exceedance  of  any  effluent 
limitation  in  the  permit. 

•  Daily  maximum  violations  for  any  of  the  pollutants  limited  by  Part  LA  of  this  permit  and 
specified  as  requiring  24-hour  notification.  This  includes  any  toxic  pollutant  or  hazardous 
substance  or  any  pollutant  specifically  identified  as  the  method  to  control  any  toxic 
pollutant  or  hazardous  substance. 

The  facility  will  report  instances  of  non-compliance  which  are  not  required  to  be  reported  within  24  hours 
when  DMRs  are  submitted  (see  Section  13.1). 

In  all  cases,  written  notifications  will  include  the  following  information: 

•  A  description  of  the  discharge  and  cause  of  noncompliance. 

•  The  period  of  noncompliance,  including  exact  dates  and  times  and/or  the  anticipated  time  when 
the  discharge  will  return  to  compliance. 

•  Steps  being  taken  to  reduce,  eliminate,  and  prevent  recurrence  of  the  noncomplying  discharge. 

14.4  OTHER  NOTIFICATION  REQUIREMENTS 

The  facility  will  notify  the  Division,  in  writing,  30  days  in  advance  of  a  proposed  transfer  of 
permit  as  provided  in  the  “Transfer  of  Ownership  or  Control”  requirements  in  the  General 
Permit. 

The  facility  will  notify  the  Division  as  soon  as  it  knows  or  has  reason  to  believe  any  of  the 
following  General  Permit  items  are  applicable  to  the  facility: 

•  That  any  activity  has  occurred  or  will  occur  which  would  result  in  the  discharge,  on  a  routine  or 
frequent  basis,  of  any  toxic  pollutant  not  limited  in  the  General  Permit,  if  that  discharge  will 
exceed  the  highest  of  the  following  “notification  levels”: 

o  A  concentration  of  100  micrograms  per  liter  (pg/L)  for  constituents  not  otherwise 
specified 

o  200  pg/L  for  acrolein  and  acrylonitrile 
o  500  pg/L  for  2.4-dinitrophenol  and  2-methyl-4.6-dinitrophenol 
o  1  milligram  per  liter  (mg/L)  for  antimony 

o  Five  times  the  maximum  concentration  value  reported  for  any  pollutant  in  the  permit 
application  in  accordance  with  Section  61.4(2)(g).  PART  II  Page  No.  20  Permit  No. 
COG-500000 

o  The  level  established  by  the  Division  in  accordance  with  40  CFR  1 22.44(f). 

•  That  any  activity  has  occurred  or  will  occur  which  would  result  in  any  discharge,  on  a  non¬ 
routine  or  infi-equent  basis,  of  a  toxic  pollutant  not  limited  in  the  General  Permit,  if  that  discharge 
will  exceed  the  highest  of  the  following  “notification  levels”: 

o  A  concentration  of  500  pg/L  for  constituents  not  otherwise  specified 
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o  1  mg/L  for  antimony 

o  Ten  times  the  maximum  concentration  value  reported  for  that  pollutant  in  the  permit 
application 

o  The  level  established  by  the  Division  in  accordance  with  40  CFR  1 22.44(f). 
Reporting  forms  are  included  in  Appendix  B. 


Parkdale  Quarry  Stormwater  Management  Plan 


19 


Revised  -  03.''2019 


APPENDIX  A 
FIGURES 


Parkdale  Quarry 
Stormwater  Management  Plan 


1 


03/2019 


FIGURE  1 
FIGURE  2 


FACILITY  LOCATION 
FACILITY  LAYOUT 


Parkdale  Quarry 
Stormwater  Management  Plan 


2 


03/2019 


APPENDIX  B 

REPORTING  FORMS 


Parkdale  Quarry 
Stormwater  Management  Plan 


3 


03/2019 


A.jRil.1%1  linn 


r  < 


Cr^ 


/A>dd^ 


^  . 


2^;/  ^  *< 


y'' 


i«»f', 


•s^ 


Martan 

Marietta 


Parkdale  Quarry 
112  County  Road  157 
Cafton  City,  CO  81212 


FIGURE  1 
Facility  Location  Map 


0  0.225  0.45 


1.35 


1.8 

■  Miles 


Drawn  By  CWO 


Date:  1/16/2019 


iDYUNE/PA 


gtjsTPONDf  -v;? 


1208  GAL  GASOUNE  TANK! 


[OUtFAU  004! 


IBONEYARDI 


gOOG^^ASO^gJAW 

!stoSgewR3^ 

ICONTAINERr.^A\'  ^ 


pi^TERINGi 

^MP 


IPORTABLI 
I  TOILET 


OlWATERINOj 


IPORTABLE 

[toilet 


lOLD  HOMESTEAD' 


[WATER  TANK 
^STORAGE  TRAILER 


I  PORTABLE^ 

[toilet _ 


[STORAGE  TRAILEI 


OEWATERING 

Ipump 


[RAIL  LOOP, 


iQC  TRAILER 


|UNUSED[ 
ISHED  [ 


shop; 


^storage! 

ii^omcEsia* 


[EMPTY  DRUM  STORAGEI 


[500  GAL  GASOUNE  TA^ 


iTABLE  Toilet] 


500  GAL  MOTOR  OIL  A 
500  GAL  HYDRAUUC  OILi 

jpLAMlW^E  CABINET?'^ 


iFLAMMABLE  CABINET! 


■20  -  55  GAL  DRUM  STORAGE! 


|SPllXKIT|«^K^H|gM 
[OXYGEN  A  PROPANESTOWGeI 


t/  f 


LEGEND 


TANK 

TRANSFORMER 

OUTLET 

SURFACE  WATER  FLOW  DIRECTION 


[n 


PARKDALE  QUARRY 

112  Country  Road  157 
Cafion  City,  Colorado  81212 


c=C> 


Mortn 

Moietta 


400' 


DESHMED  BYi - 

DRAIN  BYi  C.W.O 
DATE!  01/22/2019 


200' 


200 


FIGURE  2 
FACILITY  MAP 


SCALE  r  =  400' 


